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Operators  using  Exide-Ironclad  Batteries 


in  locomotives  and  trammers  meet  few 


haulage  problems.  Service  is  fast,  unin¬ 
terrupted,  dependable.  Maintenance 
costs  are  extremely  low.  And  under  the 
toughest  conditions  these  batteries  last 
so  long  that  they  mean  substan¬ 
tially  lower  haulage  cost  per  year. 
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The  unretouched  photograph  at  the  left  shows'  a  Moxlmix  Rubber  Shell  Liner 
of  a  Hydroseal  Sand  Pump  which  achieved  the  following  record,  in  comparison 
with  a  Metal  Pump  Casing  of  a  conventional  design  sand  pump,  formerly 
used  in  this  same  service. 

Maximix  Rubber  Liner  Superiority  of  Maximix 
Hydroseal  Sand  Pump  Rubber  Shell  Liner 

105  lbs . 10%  of  Weight 

11,000  .  .  225%  More  Moterial  per  day 

340  days .  340%  Longerlif* 

3,740,000  .  930%  More  Material  HoihIM 

.$0.00004412  .  .  .  14%  of  the  Cost  pei^  Ten 


Metal  Pump  Casing 
Conventional  Sand  Pump 
Weight  of  Part  .  .  .  1080  lbs. 

Tons  Pumped  per  day  4000 

Service  Life  ....  100  days 

Total  Tonnage  Pumped  400,000  , 
Cost  per  Ton  ....  $0.0903125 
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Hydroseal  Principles  maintain  the  initial  “when  new*'  pumping  efficiency,  ca¬ 
pacity  and  discharge  head  practically  the  same,  whether  the  rubber  pumping 
parts  are  new  or  about  ready  for  replacement.  Send  for  new  36-page  catalog’ 
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DROSEAl  AND  MAXIMIX  DESIGNS  ARE  COVERED  BY  PATENTS  AND  APPLICATIONS  IN  THE  MAJOR  MINING  CENTERS  OF  THE  WORLD  AND  CAN  BE  PURCHASED  ONLY  THROUGH  THESE  COM' 


By  proclamation  on  December  31, 
1937,  the  President  reduced  from  77.57c 
to  64.64c  the  price  to  be  paid  by  coinage  mints 
for  silver  mined  from  natural  deposits  in  the 
United  States  during  the  calendar  year  1938. 
Details  will  be  found  on  page  78  of  this  issue. 


Appropriations  for 

The  Bureau  of  Mines 

This  is  the  season  when  Congress 

makes  appropriations  for  governmental 
agencies  for  the  next  fiscal  year.  Among  others, 
the  Bureau  of  Mines  will  present  its  case  before 
appropriations  committees,  hopeful  of  reasonable 
support  for  the  work  of  its  major  branches — 
technologic,  economics  and  statistics,  and  health 
and  safety.  All  are  important  to  the  mining 
industry  and  should  command  the  personal  back¬ 
ing  of  its  members.  We  emphasize  “personal 
backing”  because,  although  Congress  as  a  whole 
may  care  little  what  an  industry  thinks  or  wants, 
individual  members  of  the  House  and  Senate 
give  ear  to  the  personal  views  of  their  constit¬ 
uents.  So,  if  you  are  interested  in  the  welfare 
of  the  Bureau  of  Mines,  communicate  your  views 
to  your  Representatives  and  Senators. 

Meantime,  without  disparaging  the  w’ork  of 
the  other  branches,  we  raise  our  voice  in  behalf 
of  the  economics  and  statistics  branch  of  the 
Bureau.  In  our  judgment  it  does  not  receive 
financial  support  commensurate  with  its  present 
worth,  to  say  nothing  of  its  potential  service  to 
the  mining  industry  if  adequately  supplied  with 
funds.  This  embarrassment,  we  believe,  arises 
not  from  friction  within  the  Bureau  itself  or  in 
the  failure  of  the  Director  to  appreciate  the 
value  of  economic  and  statistica.1  studies.  Quite 
the  contrary. 

The  difficulty  lies  in  the  inability  or  unwill¬ 
ingness  of  Congressmen  to  comprehend  the  rela¬ 
tive  importance  of  such  work.  On  the  other 
hand,  they  seem  to  grasp  quickly  the  significance 
of  technologic  studies.  Not  from  any  deep  devo¬ 
tion  to  the  progress  of  science  and  engineering, 
but  because  such  investigations  hold  promise  of 
spending  money  in  favored  States,  to  the  per¬ 
sonal  political  glory  of  members  of  Congress. 

Economic  and  statistical  studies  of  the  Bureau 
of  Mines  should  be  expanded  and  more  gener¬ 
ously  supported.  They  are  vital  to  the  orderly 
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conduct  of  the  mining  business.  Timely  infor¬ 
mation  is  needed  on  production,  consumption, 
and  stocks  of  metals,  both  primary  and-  second¬ 
ary.  Producers  as  well  as  consumers  need  such 
data  for  the  sake  of  stability.  Here  is  work 
that  can  best  be  done  by  an  impartial  govern¬ 
mental  agency  acting  in  the  public  interest. 
Hence  we  urge  adequate  support  not  only  for 
the  Bureau  as  a  whole,  but  specifically  for  a 
branch  of  its  work  that  is  too  likely  to  be 
neglected  by  those  who  hold  the  purse  strings. 

Silver  by  the  Pound 

Recently  we  have  been  conducting  our 
.  own  private  intelligence  test.  To  all  and 
sundry  who  would  listen — engineers,  industrial¬ 
ists,  manufacturers — we  posed  the  following 
question:  How  much  does  silver  cost  by  the 
pound  avoirdupois  in  the  open  market?  We  spe¬ 
cified  the  open  market  because  all  newly  mined 
domestic  silver  is  in  a  class  by  itself,  being 
bought  by  the  Treasury  at  a  special  price.  And 
now  we  ask  you  to  answer  without  resorting  to 
pencil  and  paper  or  mental  calculation.  How 
much  is  silver  worth  by  the  pound  avoidupois? 
After  you  have  made  your  guess,  figure  it  out  on 
the  basis  of  44.75^  per  fine  troy  ounce.  Then 
try  it  on  your  friends.  Their  answers  will 
probably  show  a  wide  range.  To  many  it  will 
come  as  a  surprise  to  learn  that,  in  round  figures, 
the  answer  is  only  $6.50. 

Of  course  we  had  an  ulterior  motive  in  asking 
the  question.  We  wanted  to  dispel  the  common 
illusion  that  silver  is  a  costly  metal,  too  costly 
to  be  used  by  the  pound  for  industrial  purposes. 
For,  curiously  enough,  one  of  the  greatest  ob¬ 
stacles  encountered  by  those  who  are  trying  to 
promote  industrial  uses  of  silver  is  the  common 
conception  that  “it  will  cost  too  much.”  This 


answer  is  given  repeatedly  by  manufacturers 
who  would  not  balk  at  the  intelligent  use  of 
other  less  common  metals  in  the  same  price 
class  with  silver.  The  reason  is  not  hard  to  find. 
Silver  has  always  been  classed  as  one  of  the 
noble  or  precious  metals.  It  is  commonly  linked 
with  gold ;  not  only  in  conversation,  but  in  mone¬ 
tary  systems  and  for  personal  adornment.  And 
yet  the  current  price  of  gold  is  nearly  80  times 
that  of  silver.  They  are  not  in  the  same  price 
class. 

In  order  to  get  a  clearer  idea  of  the  relation  of 
silver  to  other  industrial  metals  with  respect  to 
price  by  the  pound,  we  arranged  30  metals  in 
order  of  ascending  market  quotations  for  com¬ 
parably  pure  products.  They  ranged,  in  round 
figures,  from  antimony  at  15^  to  rhodium  at 
$2,000.  They  fell  into  four  price  groups :  15^  to 
$2 ;  $6  to  $9.50 ;  $15  to  $72 ;  and  $510  to  $2,000. 
Silver  is  in  the  second  price  group  with  molyb¬ 
denum,  thallium,  titanium,  tungsten,  and  zir¬ 
conium,  and  far  below  the  gold-platinum  groujD 
with  which  popular  opinion  is  inclined  to  as¬ 
sociate  it.  If  we  are  going  to  encourage  indus¬ 
trial  uses  of  silver,  it  will  be  necessary  to  spread 
among  potential  consumers  the  truth  about  its 
cost.  Commercially  speaking,  it  is  not  an  expen¬ 
sive  metal. 

Emanuel  Swedenborg 

— Mine  Assessor 

HOW  MANY  MIXING  MEN  are  aware 
that  Sweden’s  eminent  theologian  and 
religious  teacher,  Emanuel  Swedenborg,  born 
in  1688,  was  prominent  in  his  country’s  min¬ 
ing  industry  for  over  thirty  years  as  assessor 
of  the  Swedish  Board  of  Mines  ?  During 
this  period,  from  1716  to  1747,  he  labored 
to  have  his  Government  accord  the  iron  in¬ 
dustry  a  position  of  more  importance,  believ¬ 
ing  that  too  great  emphasis  had  hitherto  been 
placed  on  the  mining  of  silver  and  copper. 
He  came  to  this  conclusion  after  studying  the 
mines  and  metallurgical  plants  of  Sweden,  Sax¬ 
ony,  Bohemia,  and  Austria,  and  of  the  rolling 
mills  at  Liege.  For  years  he  sought  to  intro¬ 
duce  improved  methods  of  working  iron,  and 
to  have  the  product  finished  at  home  instead 
of  merely  exporting  the  ore  as  raw  material. 
As  a  result,  “Swede’s  iron”  became  celebrated 
throughout  the  world.  In  1734  he  published  “De 
Ferro”  and  “De  Cupro,”  two  notable  volumes 
dealing  with  the  mining  and  metallurgy  of  iron 
and  steel  and  of  copper  respectively. 

But  all  this  is  but  a  glimpse  of  Swedenborg. 
First  and  foremost,  in  his  technical  pursuits. 


he  was  a  physicist  and  mathematician,  illus¬ 
trating  the  importance  of  fundamentals.  lie 
also  made  his  mark  in  physiological  research. 
He  was  the  predecessor  of  Scandinavian  geolo¬ 
gists.  And  let  us  not  fail  to  mention  that  he 
was  editor  of  the  first  technical  magazine  pro¬ 
duced  in  Sweden.  All  this  apart  from  his 
studies  in  metaphysics  and  theology.  This 
month,  on  Jan.  29,  the  250th  anniversary  of 
his  birth  will  be  celebrated  throughout  the 
world. 


Centenary  of  Vieille-Montagne 

SELDOM  does  a  mining  enterprise  celebrate 
the  hundredth  anniversary  of  its  organiza¬ 
tion  and  at  the  same  time  hold  the  dominant 
position  in  production  as  well  as  age.  Oldest  of 
the  world’s  zinc  producers,  Vieille-Montagne, 
of  Belgium,  is  also  the  largest,  having  produced 
117,600  metric  tons  in  1936.  Founded  in  1837 
as  the  Societe  des  Mines  et  Fonderies  de  Zinc 
de  la  Vieille-Montagne,  it  comprised  the  Mores- 
net  mine,  a  smelter  at  Liege,  two  rolling  mills  in 
France,  another  at  Dartford,  England,  and  a 
second  smelter  under  construction  at  Angleur, 
near  Liege.  Since  then  it  has  progressively 
expanded  its  operations,  but  has  always  confined 
its  attention  to  a  single  metal,  zinc.  Not  the 
least  interesting  item  in  its  century  of  history  is 
the  fact  that  for  90  years  the  organization  has 
been  under  the  active  direction  of  only  two  men, 
father  and  son.  Louis  Alexandre  Saint-Paui  de 
Sincay  became  managing  director  in  1846,  and 
on  his  death  in  1890  he  was  succeeded  by  his  son, 
Gaston  Saint-Paul,  who  now  manages  the  Societe. 
The  centenary  was  fittingly  celebrated  late  in 
1937  by  a  ceremony  attended  by  1,200  persons 
at  the  Palais  des  Fetes  of  the  City  of  Liege. 


Certiiied-Check  Swindlers 

Equipment  manufactukers  from 

widely  separated  cities  have  notified  us  of 
the  activities  of  an  individual  posing  as  a  mine 
owner  placing  orders  for  mining  and  milling 
machinery.  He  offers  in  payment  a  certified 
check  on  a  Western  bank.  The  amount  of  the 
check  is  larger  than  the  price  of  the  equipment, 
and  the  difference  is  collected  from  the  manu¬ 
facturer.  Subsequently  the  certified  check  is 
found  to  be  a  forgery.  We  warn  manufacturers 
against  such  racketeers  and  urge  them  to  report 
incidents  of  this  kind  to  police  authorities  and 
the  Better  Business  Bureau. 


i 
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IN  THE  LA  RUE  PIT,  a  view  taken  last  March  before  shipping  from 
the  stockpile  was  started.  Skirting  the  base  of  the  stockpile  is  field 
conveyor  No.  9,  shown  also  on  the  maps  in  Figs.  2  and  3.  The  belts 
are  removed  during  the  winter  from  the  pit  and  surface  conveyors 


that  are  exposed  and  shut  down.  Only  the  conveyor  that  receives 
the  current  production  from  the  underground  system  and  delivers  it 
to  the  stockpile-car-loadinq  hopper  is  housed  in  a  heated  gallery 
for  winter  operation.  This  unit  is  to  be  seen  at  the  left  of  the  picture 


Conveyor  Transport 


In  an  Underground  Mine  on  the  Mesabi 


TTLMOST  six  years  ago,  in 

j  \  1932,  Butler  Brothers  leased 

A  A  the  LaRue  property,  on  the 
^outskirts  of  Nashwauk,  on 
the  Mesabi  range.  The  ore  available 
by  open-pit  mining  methods  had  been 
exhausted,  but  a  lens  of  wash  ore 
20  to  30  ft.  thick  had  been  traced 
from  an  exposure  in  the  open  pit  dip¬ 
ping  gently  to  the  east.  This  lens 
was  overlain  by  75  to  150  ft.  of  tacon- 
ite  and  more  than  30  ft.  of  surface 
material,  which  eliminated  the  possi¬ 
bility  of  mining  it  by  the  use  of 
open-pit  methods. 

Prior  to  1932  Emmett  Butler,  pres¬ 
ident  of  Butler  Brothers,  had  inves¬ 
tigated  the  use  of  conveyor  belts  for 
transport  in  other  lines  of  material- 
moving  and  had  decided  to  adopt  this 
means  in  connection  with  the  under- 


LaRue  workings  planned 
from  start  for  belt  haul¬ 
age —  Adjacent  open  pit 
similarly  served 


Grover  J.  Holt 

Mining  Engineer,  Butler  Brothers 
St.  Paul,  Minn. 


ground  mining  of  the  lens  when  the 
property  was  leased.  The  ore  dipped 
about  15  deg.  from  the  horizontal, 
which  was  ideal  for  transportation 
by  conveyor. 

Because  of  the  massive  taconite  back 
over  the  ore,  it  was  thought  that  large 
rooms  could  be  worked,  and  loading 


UNDERGROUND  in  the  LaRue  mine.  A  typical  portion  of  the  transport  conveyor  system 
is  shown;  also  a  loading  chute  that  delivers  ore  to  the  conveyor  from  a  sublevel  stope 


from  the  working  place  onto  the  con¬ 
veyor  belt  with  an  electric  shovel  was 
tried.  The  rock  back,  however,  was 
found  to  be  too  treacherous  for  the 
16-ft.  clear  span  required  for  the 
operation  of  the  shovel,  and  conse¬ 
quently  shovel  work  was  abandoned  in 
favor  of  tuggers  and  scrapers. 

Drifts  are  maintained  on  two  lev¬ 
els  throughout  the  mine,  the  upper 
being  a  timber  sublevel  drift  connect¬ 
ing  with  the  working  places  on  this 
level  and  the  other  the  main  level 
drift.  It  is  on  the  latter  that  the 
various  conveyor  units  now  in  service 
are  installed. 

Standard  Mesabi  top-slicing  and 
sublevel  caving  methods  are  used  in 
mining  the  ore.  Raises  are  put  up 
at  regular  intervals  from  the  main 
drift,  usually  50  ft.  apart,  and  cross¬ 
cuts  run  on  the  sublevel  alternately 
to  right  and  left  at  right  angles  to 
the  sublevel  timber  drift  until  the 
mining  limits  are  reached,  usually  a 
distance  of  300  to  500  ft.  Slicing  is 
then  b^run  on  the  sublevel,  with  gangs 
using  20-hp.  electric  tuggers  having 
a  rope  speed  of  about  200  ft.  per 
minute  and  delivering  the  ore  by 
means  of  1-cu.yd.  scrapers  from  the 
working  place  into  the  crosscut.  Here 
a  large  40-hp.  electric  tugger  oper¬ 
ating  a  li-cu.yd.  scraper  at  a  rope 
speed  of  500  ft.  per  minute  delivers 
the  ore  to  the  raise  for  loading  onto 
the  conveyor  belt  by  means  of  a 
chute  ha\-ing  a  simple  adjustable  gate. 

M  hen  mining  has  been  completed 
on  the  sublevel,  crosscuts  are  run  out 
from  the  main  level  alternately  to 
right  and  left  and  the  ore  is  loaded 
directly  from  them  into  small  hoppers 
over  the  conveyor  belt  by  means  of 
the  large  scrapers. 
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The  mining 'layout  is  shown  in  part 
on  the  map  in  Fig  2.  It  will  be  noted 
that  the  main  level  drifts  have  been 
laid  out  to  allow  for  the  development 
of  the  maximum  tonnage  from  each 
crosscut  to  reduce  development  ex¬ 
pense.  Ample  pillars  have  been  left 
to  protect  both  main  and  sublevel 
drifts,  mining  having  been  started  as 
rapidly  as  working  places  could  be 
opened  up.  Development  work  is  kept 
only  slightly  ahead  of  the  require¬ 
ments  of  the  mining  program. 

Inasmuch  as  the  ore  produced  dur¬ 
ing  the  winter  must  be  stockpiled  be¬ 
cause  the  washing  plants  are  then 
shut  down  and  Lake  transportation 
has  stopped,  it  has  been  found  eco¬ 
nomical  to  do  this  by  means  of  dump 
cars  drawn  by  small  electric  locomo¬ 
tives,  This  avoids  the  difficulty  of 


having  the  moist  ore  freeze  to  the 
exposed  belts,  if  the  latter  were  used 
for  the  purpose.  All  through  the 
winter  season  ore  is  delivered  by  a 
continuous  chain  of  underground  con¬ 
veyor  belts  from  the  working  places 
to  the  portal  of  the  main  drift  in  the 
open  pit  and  from  this  point  through 
an  inclosed  and  heated  conveyor  gal¬ 
lery  to  the  hopper  from  which  the 
stockpile  cars  are  loaded.  This  re¬ 
quires  a  total  of  2,135  ft.  of  under¬ 
ground  conveyor  and  410  ft.  of  con¬ 
veyor  in  the  inclosed  gallery.  The  ore 
stocked  is  spread  over  an  area  of 
ground  about  200  ft.  wide  and  500 
ft.  long,  to  an  average  height  of 
about  35  ft. 

The  loading  hopper  is  located  on  a 
{Continued  on  page  52) 


Fig.  1  (above)  .  .  .  SOME  DETAILS  oi  the 
construction  of  the  LaRue  conveyor  system 


Fig.  2  (top  of  p.  31)  .  .  .  THE  CONVEYOR 
SYSTEM,  laid  out  as  shown  by  the  heavy 
black  dot-dash  line,  serves  the  LaRue  work¬ 
ings,  delivering  the  ore  eventually  to  the 
washing  plant  on  surface  by  way  of  the 
'adjacent  open  pit.  Conveyors  Nos.  1  to  9 
inclusive  are  illustrated.  See  also  Fig.  3. 
Mining  methods  used  are  standard  Mesabi 
top-slicing  and  stiblevel  caving 


Fig.  3  (bottom  of  p.  31)  .  .  .  FIELD  CON¬ 
VEYOR,  No.  9,  in  the  LaRue  open  pit,  during 
the  shipping  season  delivers  current  ore 
production  from  the  underground  system  as 
well  as  the  ore  loaded  from  the  stockpile  to 
a  system  of  conveyors  which  elevate  the 
ore  out  of  the  pit  and  take  it  to  the  wash¬ 
ing  plant.  This  map,  on  a  different  scale 
from  Fig.  1,  shows  conveyors  9  to  12 
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AT  THE  SITE  OF  THE  NEW  PLANT  near  the  portal  of  the  main  haulage,  or  1,500,  level,  which  is  3,500  ft. 
above  the  sea.  The  crushing  plant  section  of  the  mill  is  seen,  on  the  mountainside  about  220  ft.  above 
the  level  of  the  permanent  comp  on  the  canyon  floor.  In  the  foreground  is  the  substation,  under 
construction.  This  picture  was  taken  Oct.  24,  1937 

Howe  Sound's  Holden  Mine 
Nears  Production 


WHAT  IS  EXPECTED  to 
be  the  largest  mining  en¬ 
terprise  in  the  State  of 
Washington,  and  one  that 
promises  to  refute  the  general  idea  that 
no  large  mines  can  be  developed  in  re¬ 
mote  sections  of  the  Cascade  Mountains, 
is  rapidly  being  prepared  for  produc¬ 
tion  by  the  Howe  Sound  Company.  The 
new  enterprise  has  attracted  consider¬ 
able  attention  lately,  and  the  work 
now  in  progress  under  the  personal 
direction  of  C.  P.  Browning,  general 
manager,  with  George  C.  Lipsey,  gen¬ 
eral  superintendent,  in  charge  of  oper¬ 
ations,  is  followed  with  keen  interest 
by  engineers  and  mine  operators  be¬ 
cause  the  latest  methods  are  being  em¬ 
ployed  in  respect  to  developing  a  large 
mine  in  an  area  remotely  situated  and 
lacking  rail  transportation.  Moreover, 
the  property  is  in  the  heart  of  Chelan 
Xational  Forest,  and  as  a  consequence 
the  company  had  to  adjust  all  opera¬ 
tions  and  surface  structures  to  the  re¬ 
quirements  of  the  Forest  Service.  A. 
C.  Munro,  general  superintendent  of 
mills,  is  in  charge  of  transportation, 
general  construction,  and  installation 
of  mill  equipment.  All  camp  buildings 
are  of  a  style  that  harmonizes  with 
the  rustic  .surroundings,  and  consider¬ 
able  .study  of  climatic  and  soil  condi- 


Gold-copper  property  in 
Chelan  range,  in  Wash¬ 
ington,  equipped  with 
1,000-ton  flotation  plant 

J.  B.  Huttl 

Assistant  Editor 

tions  preceded  the  selection  of  the 
mill  and  tailings  disposal  sites.  In 
the  following  account,  based  on  notes 
obtained  during  a  visit  to  the  mine 
late  in  October,  a  general  description 
of  the  new  enterprise  and  what  has 
been  done  to  solve  the  difficulties  men¬ 
tioned  and  others  imposed  by  an  ex¬ 
ceptionally  rugged  terrain,  will  be 
given. 

The  Holden  copper  mine  is  in  the 
Chelan  range,  on  Railroad  Creek,  and 
about  52  miles  northwest  of  the  town 
of  Chelan,  Wash.  The  trip  thence 
is  made  by  boat  and  truck.  This 
service  was  daily,  but  it  has  been  re¬ 
duced  to  three  sailings  a  week.  The 
motor  boat  operated  by  the  Lake  Che¬ 
lan  Boat  Company  leaves  Chelan  at 
8 :30  a.m.  and  arrives  at  Lucerne,  a 
small  settlement  on  the  we.stern  shore 
of  Lake  Chelan  about  40  miles  dis¬ 
tant,  around  noon.  From  here  the 


trip  to  the  mine  is  made  by  truck 
over  an  excellent,  company-built  and 
-maintained  highway  12  miles  long. 
Materials  and  supplies  unloaded  at 
Chelan  Station  are  brought  to  Che¬ 
lan  by  truck,  whence  they  are  shipped 
on  barges  to  Lucerne.  Here  they  are 
transferred  to  10-ton  trucks  and  hauled 
to  the  mine.  For  this  service  the  com¬ 
pany  has  built  piers  at  Chelan  and 
Luceime  and  maintains  three  wooden 
barges  and  a  diesel  tugboat,  apart 
from  a  fleet  of  trucks  operating  be¬ 
tween  the  mine  and  the  pier  at  Lu¬ 
cerne.  Both  piers  are  built  of  wood, 
and  the  hoisting  equipment  consists 
of  gasoline-powered  cranes. 

Since  its  discovery  some  40  years 
ago,  attempts  to  develop  the  Holden 
mine  have  been  numerous.  For  a  time 
the  company  formed  by  the  discoverer, 
J.  H.  Holden,  and  known  as  the  Chelan 
Transportation  &  Smelting  Company, 
financed  principally  by  European  cap¬ 
ital,  had  ambitious  plans  for  the  prop¬ 
erty,  including  construction  of  a  rail 
line  from  Lucerne  up  to  the  mine, 
and  a  smelter  at  Chelan  Station,  on 
the  Columbia  River.  A  part  of  the 
mine  railroad  was  actually  built.  The 
company  failed  at  the  start  of  the 
World  War,  and  for  a  time  Holden 
Gold  &  Copper  Company  carried  on 
development  work.  Subsequently,  the 
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LOOKING  UP  THE  CANYON  at  the  summit  of  the  adjacent  ridqe.  Beyond  the  substation  at 
the  right  is  the  site  for  diverse  buildings  of  the  surface  plant,  including  the  repair  shop, 

change  house,  and  office 


i- 


AT  LUCERNE,  on  the  western  shore  of  Lake  Chelan,  12  miles  by  highway  from  the  Holden 
mine.  All  supplies  for  the  property  are  received  here  by  barge  from  Chelan,  ocross  the 
lake,  to  which  point  they  ore  delivered  by  truck  from  Chelan  Station  on  the  railrood 


property  was  taken  under  option  or 
investigated  by  different  companies 
and  a  limited  amount  of  underground 
work  was  done  intermittently.  The 
present  owners  took  an  option  on  the 
mine  late  in  1928,  and  completed  the 
purchase  in  1932.  Development  be¬ 
gan  immediately,  and  underground 
work  was  carried  on  steadily  until 
metal  prices  crumbled  in  1931.  Dur¬ 
ing  the  summer  of  1934,  and  again 
in  1936,  the  main  haulage  level,  now 
known  as  the  1,500  level,  was  extended 
to  intersect  the  orebody,  following 
which  a  drift  was  driven  along  the 


footwall  of  the  vein.  This  was  fol¬ 
lowed  by  a  diamond-drilling  campaign 
to  determine  the  size  and  extent  of 
the  orebody. 

In  the  deposit,  the  ore  occurs  in 
metamorphosed  sediments,  probably 
Pre-Cambrian,  and  consists  of  an  irreg¬ 
ular  lens.  The  ore  itself  appears  to 
be  of  Mesozoic  age.  It  is  intruded 
by  Mesozoic  acid  and  intermediate 
intrusives,  and  the  end  products  that 
have  formed,  have  appeared  as  small 
dikes.  There  was  considerable  sili- 
eification  with  the  deposition  of  the 
ore.  With  one  exception,  no  major 


faulting  has  taken  place.  Minor  move¬ 
ments,  however,  are  numerous.  The 
principal  copper  mineral  is'chalcopy- 
rite.  Other  sulphides  present  in  vary¬ 
ing  amounts  include  pyrrhotite,  pyrite, 
sphalerite,  and  galena;  also  some  gold. 
The  strike  of  the  orebody  is  S.35  deg. 
E.,  and  it  dips  southwest  between 
65  and  75  deg. 

The  topography  near  the  mine  con¬ 
sists  of  a  series  of  more  or  less  parallel 
high  hills,  some  rising  to  more  than 
8,000  ft.,  with  narrow  creeks  between. 
Railroad  Creek  is  a  narrow  canyon, 
its  steep  walls  attaining  a  height  of 
between  2,500  and  3,000  ft.  above  the 
canyon  floor.  The  climate  is  fairly 
warm  in  summer,  and  winter  tempera¬ 
tures  are  typical  of  those  prevailing 
elsewhere  in  the  Cascades.  Elevation 
of  the  permanent  camp  now  nearing 
completion  is  3,280  ft.,  and  that  of  the 
main  mine  entrance,  the  1,500  level, 

3.500  ft. 

Development  has  gone  forward  on 
five  levels,  known  as  the  300,  550,  800, 
1,100,  and  1,500,  which  are  400,  1,000, 
1,700,  2,400,  and  3,000  ft.  long  respec¬ 
tively.  The  vertical  distance  between 
the  two  upper  levels,  that  is  300  and 
550,  and  550  and  800,  is  250  ft.,  and 
some  270  ft.  and  377  ft.  separate 
the  800  and  1,100,  and  1,100  and 

1.500  levels.  To  provide  more  flexi¬ 
bility  in  underground  operations,  par¬ 
ticularly  with  respect  to  sloping,  inter¬ 
mediate  levels  will  be  driven. 

Early  work  indicated  that  the  dejmsit 
was  large  and  continuous,  which  sub¬ 
sequent  development  verified.  Study 
of  the  orebody  disclosed  two  factors: 
(1)  that  a  large  daily  tonnage  of  ore 
could  be  mined  cheaply  by  a  combina¬ 
tion  shrinkage-bulldozing  chamber 
method,  and  (2)  that  the  most  eco¬ 
nomical  horizon  on  which  to  locate  the 
main  haulage  level  was  the  1,500. 
Accordingly,  all  recent  development 
work  was  laid  out  with  these  require¬ 
ments  in  mind.  This  includes  a  short 
drift  on  the  1,500  level,  whence  a  man 
and  supply  shaft,  9x13  ft.  in  section, 
is  being  raised  to  a  point  above  the 
550  level;  four  main  raises,  each  200 
ft.  apart  and  measuring  5i  x  11  ft., 
driven  simultaneously  from  the  1,500, 
1,100,  and  800  levels,  with  drifting  to 
the  shaft;  and  some  exploratory  cross¬ 
cutting  and  drifting  to  the  internal 
shaft  on  the  upper  three  levels.  The 
550  level  will  be  the  first  mining  level. 

A  50-ft.  surface  pillar  will  be  main¬ 
tained  above  the  workings  to  keep  snow 
and  water  from  entering  the  upper 
workings.  All  exploratory  drifts  are 
6x7  ft.  in  cross-section.  Exploitation 
of  the  desposit  will  be  done  by  the 
so-called  powder  drift  method  of  stup¬ 
ing.  Explained  briefiy,  it  involves  the 
establishment  of  a  bulldozing  chamber 
level,  complete  undercutting  of  a  sec¬ 
tion  of  the  orebody,  and  development 
of  the  block  for  employment  of  powder 
blasts.  Ore  is  drawn  off  through  the 
bulldozing  chamber  in  the  conventional 
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respect  to  waslibowls,  showers,  and 
storage  of  clothes.  Each  building 
will  be  heated  by  automatic  oil-burn¬ 
ing  units.  An  interesting  feature  at 
the  repair  shops  is  the  method  of  con¬ 
veying  equipment  or  materials  to  and 
from  the  mill  building.  This  is  done 
via  a  covered  concrete  tunnel  extend¬ 
ing  from  the  shops  to  the  incline  on 
the  side  of  the  mill,  the  flat  car  oper¬ 
ating  on  rails  being  actuated  by  an 
electric  hoist.  The  mill  building  was 
fabricated  and  erected  by  the  Isaac¬ 
son  Iron  Works,  of  Seattle.  It  is  of 
fireproof,  steel  construction  and  insu¬ 
lated  throughout.  Roof  insulation  con¬ 
sists  of  a  4-in.  layer  of  Johns-Manville 
rock  wool  supported  by  Careystone 
board,  and  Thermax  is  used  for  the 
walls.  The  plant  is  designed  to  handle 
1,000  tons  of  ore  a  day,  but  there  is 
sufficient  room  for  extra  machinery 
should  an  increase  in  tonnage  be  con¬ 
templated  in  the  future.  Installation 
of  equipment  is  done  on  company  time. 


400 /eye/’ 
Powder  drift ■ 


'Service  raise 
in  footwai/ 


\Bulldoizing 

chambers 


'■■700  infermedioite 
level  ' 


Fig.  2  .  .  .  FLOTATION  iollowing  thre^-stage 
crushing  and  grinding  to  65  per  cent  minus- 
200  mesh  with  classification  will  be  used  in 
the  new  1,000-ton  plant.  The  concentrate 
will  be  shipped  to  the  Tacoma  smelter 
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Fig.  1  .  .  .  THE  MINING  METHOD  tor  which 
the  Holden  deposit  has  been  developed  is 
indicated  by  this  sketch,  in  vertical  longi¬ 
tudinal  proiection.  Doily  production  de¬ 
livered  to  the  mill  is  expected  to  exceed 
1,000  tons 
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way.  A  section  showing  application 
of  the  method  to  the  Holden  orebody 
is  given  in  Fig.  1.  The  bulldozing 
ehan:;bers  will  be  spaced  40  ft.  center 
to  center  and  15  to  20  ft.  from  the 
footwall  itself. 

As  mentioned  previously,  drifts  and 
crosscuts  are  driven  6x7  ft.  in  cross- 
section.  Removal  of  broken  material 
is  done  manually,  though  a  Butler 
shovel  is  used  where  sufficient  space  is 
available.  The  ground  is  solid,  and 
as  a  con.seqoenee  little  or  no  timbering 
is  required  underground.  Ventilation 
is  natural.  On  the  1,500  level  ore  will 
be  hauled  to  the  mill  by  G.E.  locomo¬ 
tives  drawing  130-cu.ft.  Granby-type 
cars.  Men  and  materials  will  be  han¬ 
dled  through  the  two-compartment  in¬ 
ternal  shaft  served  by  an  electric- 
driven,  single-drum  hoist  in  the  sta¬ 
tion  on  the  1,500  level.  Most  of  the 
mining  work  done  underground  is  car¬ 
ried  out  under  a  contract  or  bonus 
system.  Daily  production  delivered  to 
the  mill  is  expected  to  exceed  1,000 
tons. 

The  mill,  repair  shops,  compressor 
hou.se,  office,  and  substation  are  near 
the  fKjrtal  of  the  main  haulage. level. 
All  buildings  are  .steel  structures  on 
concrrete  foundations  linked  together  by 
a  track  .system.  The  model  change 
house  contains  the  latest  fixtures  in 
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The  concrete  foundations  of  the  mill 
and  all  surface  plant  buildings  were 
erected  under  contract  by  Winston 
Bros.,  contractor,  of  Minneapolis, 
Minn.  This  company  also  recondi¬ 
tioned  and  widened  the  12-mile  road 
from  Lucerne  to  the  mine. 

Complete  preliminary  laboratory 
tests  were  made  at  the  plant  of  the 
company’s  subsidiary  at  Britannia 
Beach,  B.  C.,  Canada,  the  Britannia 
Mining  &  Smelting  Company,  Ltd. 
These  tests  were  conducted  by  0.  Wiser 
and  H.  A.  Pearse,  metallurgists,  of 
whom  the  latter  will  be  in  charge  of 
the  new  mill  upon  its  completion  early 
in  1938.  Results  of  the  work  done  so 
far  indicate  a  recovery  of  91  per  cent, 
and  the  management  is  confident  that 
this  will  be  substantiated  by  the  flow¬ 
sheet  shown  in  Fig.  2.  As  will  be  seen, 
the  mine-run  ore  will  be  crushed  in 
three  stages  to  about  i  in.,  with  a  set 
of  Tyler  vibrating  screens  operating 
in  closed  circuit  with  the  second  cone 
crusher.  A  Traylor  jaw  crusher,  a 
4i-ft.  standard  Symons  cone  crusher, 
and  a  Symons  Short  Head  cone 
crusher  are  available  for  this  work. 
Grinding  to  about  65  per  cent  minus- 
200  mesh  will  be  done  in  three  Traylor 
ball  mills  and  Dorr  FX  classifiers. 
Overflow  from  these  machines  will  flow 
by  gravity  to  two  22  x  8-ft.  Dorr 
thickeners  for  conditioning  before  en¬ 
tering  the  flotation  department  con¬ 
taining  a  60-ft.  Deep  Air  rougher  cell, 
a  40-ft.  Deep  Air  primary  cleaner  cell, 
and  a  20-ft.  recleaner  cell  of  like 
make.  These  machines  were  developed 
by  the  company  and  are  giving  good 
service  at  the  Britannia  concentrator. 

Rougher  tailings,  after  passing  over 
a  blanket  plant,  will  go  to  waste,  and 
concentrates,  as  well  as  those  from  the 
primary  cleaner,  are  directed  to  the 
recleaner  unit.  The  middlings  from 
the  rougher  and  primary  cleaner  cells 
and  recleaner  tailing  will  flow  to  a 
50  X  10-ft.  Dorr  thickener,  whence 
Dorrco  duplex  pumps  will  feed  the 
underflow  to  a  regrind  unit  consisting 
of  a  5  X  8-ft.  ball  mill  and  a  Dorr  F 
classifier.  Recleaner  concentrates  will 
be  treated  successively  in  a  30  x  8-ft. 
Dorr  thickener,  Eimco  three-leaf  disk 
filter,  and  a  Lowden  concentrate  dryer. 
The  primary  cleaner  tailings  join  those 
from  the  rougher  cell,  and  recleaner 
tailings  will  go  to  the  50-ft.  Dorr 
thickener  mentioned  previously.  Over¬ 
flow  from  the  regrind  classifier  will  be 
returned  to  the  primary  cleaner  cell 
for  further  treatment.  Dried  concen¬ 
trates  are  to  be  shipped  to  Chelan 
Station  in  covered  containers,  each  of 
5  tons’  capacity,  and  thence  in  closed 
railroad  cars  to  the  Tacoma  smelter. 
Tailings  will  be  stored  on  a  large  tract 
of  land  cleared  recently  a  short  dis¬ 
tance  below  the  mill.  This  work  also 
involved  changing  the  creek  bed.  The 
modern  laboratory  and  assay  office  is 
adjacent  to  the  filtering  plant. 

The  permanent  camp  is  on  the  can¬ 


yon  floor,  on  which  are  now  situated 
the  temporary  power  and  compressor 
plants,  .sawmill,  warehouse,  and  the 
contractor’s  camp,  and  has  been  laid 
out  in  a  gently  sloping  clearing  close 
to  the  various  plants  so  that  the  men 
may  reach  the  mine,  mill,  repair  shops, 
office,  and  other  departments  in  from 
five  to  ten  minutes’  walk  from  their 
homes.  So  far,  four  dormitories,  a 
mess  hall,  and  twelve  dwellings  for 
married  officials,  visitors,  and  single 
members  of  the  staff  are  under  con¬ 
struction.  All  are  of  wood  construc¬ 
tion  in  a  style  in  accord  with  the 
surrounding  country.  The  exterior  of 
each  building  is  covered  with  shakes 
of  contrasting  colors.  The  mess  hall 
is  large  enough  to  accommodate  264 
men  at  one  sitting,  and  kitchen,  heat¬ 
ing,  plumbing,  and  lighting  fixtures. 


as  in  all  other  buildings,  are  of  latest 
design  and  construction.  Besides  hot 
and  cold  water,  each  room  in  the  dor¬ 
mitories  contains  a  radio  connection 
and  individual  clothes  storage  for  two. 

Temporary  power  for  current  oper¬ 
ations  is  furnished  by  a  diesel  plant 
containing  two  F-M  units  of  180  and 
200  hp.  respectively,  and  an  80-hp. 
diesel  engine  of  Cummins  make.  The 
Washington  Water  &  Power  Company 
is  now  erecting  a  50-mile  power  line, 
which  is  expected  to  be  in  operation 
in  December.  Electricity  w’ill  be  de¬ 
livered  at  the  mine  at  110,000  volts, 
to  be  stepped  down  to  2,300  volts  by 
the  transformer  station  near  the  mill. 
Both  power  line  and  substation  are 
equipped  with  modem  safety  and  con¬ 
trol  devices  to  insure  continuous  and 
economical  service. 

T  T 


Quick  Cleaning  for  Rock  Drills 


An  INTERESTING  PIECE  of 
equipment  developed  recently 
.  at  the  drill  repair  shop  of 
Phelps  Dodge  Corporation,  United 
Verde  Branch,  Jerome,  Ariz.,  is  a 
portable  tank  for  cleaning  rock  drills 
removed  from  underground  workings. 
Usually,  these  are  delivered  to  the 
shop  covered  with  dirt  and  sand  and 
must  be  thoroughly  cleaned  by  the 
repair  man  before  being  taken  apart 
* — a  job  requiring  considerable  time 
and  patience,  apart  from  the  expense 
for  brushes  and  rags.  In  the  tank 
shown  in  the  accompan^ring  line  cut 
preliminary  cleaning  of  the  drills  is 
done  with  compressed  air  and  kero¬ 
sene. 

As  will  be  seen,  the  tank  proper  is 


made  from  steel  plate  reinforced  with 
angle  irons,  and  rests  upon  a  simple 
four-wheel  track.  Inside  it  are  two 
steel  brackets  to  support  the  drills, 
and  two  ^-in.  perforated  pipes  at¬ 
tached  by  flanges  to  the  pipe  mani¬ 
fold  on  the  outside  of  the  front  end 
wall  of  the  tank.  Cleaning  fluid,  in 
this  ease  coal  oil,  can  be  drained 
through  the  cock  valve  in  the  center 
of  the  tank  bottom. 

Operation  is  simple.  The  drills  are 
placed  into  the  tank  filled  up  to  the 
halfway  mark  with  coal  oil,  then  the 
lid  is  placed  on  the  top  of  the  tank 
and  the  air  turned  on.  After  about 
15  min.  the  air  is  turned  off,  the  drills 
are  removed  to  the  work  bench,  and 
the  tank  is  made  ready  again. 


So 
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GRINDING  PLANT  of  Pyrophyllite  Talc  Products,  Inc.,  at  Glondon,  North  Carolina. 
It  is  equipped  with  a  crusher  of  100  tons  capocity.  Dry  grinding  with  air  separation 

is  employed 


Pyrophyllite  Talc  Mining  Booms 
In  North  Carolina 


WHEX  THE  DEPOSITS 
of  pyrophyllite  talc  in 
North  Carolina  were  first 
discovered  is  not  definitely 
known.  Dennis  Olmstead,  the  first 
State  Geologist,  described  the  old 
Huronian  slate  belt  and  mentioned 
the  talcose  deposits  in  the  Deep  River 
area.  His  report  was  published  by 
the  State  Geological  Survey  in  1825. 
Soon  afterwards,  a  great  deal  of  the 
material  was  used  locally  as  tomb¬ 
stones,  and  in  place  of  firebricks  in 
chimney  backs,  and  as  hearthstones. 
The  first  recorded  production  of  pyro¬ 
phyllite  was  in  1850. 

Pyrophyllite  is  a  hydrous  aluminum 
silicate.  The  true  talc,  or  steatite,  is 
a  hydrous  magnesium  silicate.  Chemi¬ 
cally,  the  minerals  are  different,  but 
physically  they  are  similar.  In  prod¬ 
ucts  where  the  physical  properties  are 
the  only  criteria,  these  minerals  may 
be  substituted  successfully  for  each 
other.  However,  where  the  chemical 
analysis  determines  the  use,  they  can¬ 
not  be  substituted. 

Until  1928,  the  production  of  pyro¬ 
phyllite  in  North  Carolina  was  of 
little  importance,  but  today  it  is 
rapidly  developing  into  one  of  the 
most  important  non-metallic  mineral 
indastries  in  the  State.  In  1928,  only 
one  small  plant  was  in  production. 
By  the  end  of  19.37,  six  grinding 
plants  were  producing  pyrophyllite. 


known. 


Six  grinding  plants  in 
operation  .  .  .  That  at 
Glendon  is  described 


One  of  these  plants  is  owned  by 
Pyrophyllite  Talc  Products,  Inc.,  at 
Glendon,  and  at  the  time  of  Avriting 
this,  was  to  begin  production  on  or 
about  Nov.  15,  1937. 

The  company  named  was  organized 
in  the  summer  of  1937  and  purchased 
the  talc  property  and  grinding  mill 
formerly  owned  by  the  United  Talc  & 
Crayon  Company.  Its  property  com¬ 
prises  approximately  80  acres,  on 
which  occurs  a  deposit  of  pyrophyllite 
1,500  ft.  long  and  in  places  60  ft. 
wide,  which  has  been  drilled  to  a  depth 
of  300  ft.  Geologists  have  estimated 
the  tonnage  of  recoverable  material 
at  1,500,000.  In  addition  to  the  main 
lens  of  pyrophyllite,  prospecting  has 
revealed  two  or  three  other  lenses 
which  may  be  of  commercial  impor¬ 
tance  in  the  future. 

At  present,  the  company  is  mining 
the  pyrophyllite  by  open-pit  method, 
and  will  continue  to  do  so  for  some 
time.  Overburden  is  removed  by  drag 
|)an  and  overhead  trolley.  The  pyro¬ 
phyllite  is  drilled  by  hand,  and  in 
some  instances  where  it  is  of  excep¬ 
tionally  high  grade,  an  ordinary  hand 
auger  is  used.  Inasmuch  as  the  ma¬ 
terial  is  schistose  and  dips  35  to  45 


deg.,  mining  is  done  on  the  hanging- 
wall  side.  In  drill  holes,  that  are  5  or 
6  ft.  deep,  only  one  or  two  sticks  of 
40  per  cent  dynamite  is  necessary  to 
loosen  the  material  so  that  it  can  be 
mined  with  pick  and  shovel.  Because 
there  are  lenses  of  quartz  and  occa¬ 
sional  streaks  of  talc  containing  a 
high  per  cent  of  chloritoid,  a  mineral 
high  in  iron  which  has  to  be  removed, 
the  material  is  mined  by  hand.  How¬ 
ever,  the  company  plans  to  install  a 
picking  belt  later  so  that  the  quartz 
and  high-iron  material  may  be  picked 
out. 

Miners  are  now  being  trained  to 
sort  the  pyrophyllite  by  hand  in  the 
quarry,  so  that  only  a  very  high-grade 
product  will  be  delivered  to  the  mill 
for  grinding.  It  is  easy  to  distinguish 
between  the  high  and  the  low  grades 
on  account  of  the  differences  in  color. 
The  high-grade  product  varies  from 
white  through  shades  of  yellow  to 
apple  green,  all  of  which,  however, 
when  ground  gives  a  white  product. 
Low-grade  material  contains  consider¬ 
able  quartz  and  the  color  varies  from 
dark  brown  to  almost  black.  The 
blacrk  material  often  contains  a  high 
j)er  cent  of  iron  as  well  as  varying 
amounts  of  graphite. 

Accessory  minerals  arc  principally 
quartz,  sericite,  graphite,  occasional 
cubes  of  pyritc,  chloritoid,  and  occa- 
si«»nal  traces  of  limonite.  The  pyro- 
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Chemical  Analyses  of  Pyrophyllite  and  Sericite 


Tyrophyllite 

Yellowish-white 

variety 

5  45  5  54 

64  53  64 . 6S 

29  40  28.34 

0.67  0  60 

Trace  Trace 

0.28  0  38 

Trace  0.01 


Sericite 


Water  (loss  on  ignition)  H2O 

Silica,  Si02 . 

Alumina,  AI2O3.  .  .  . . 

Ferrous  oxide,  FeO.,., . 

Magnesia,  MgO.  .  . . 

Soda,  Na20 . 

I'otash,  K2O .  . . 


Totals 


J.  L.  Stuckey,  analyst. 


textile  manufacturing,  soap  manufac¬ 
turing,  and  in  the  rubber  industry-,  the 
pipe-covering  industry,  and  the  bleach¬ 
ing  industry'.  '  Since  1929,  a  great 
many  others  have  been  developed.  Re¬ 
cent  developments  indicate  that  pyro¬ 
phyllite  has  value  in  the  manufacture 
of  battery  boxes. 

Possibly  the  outstanding  develop¬ 
ments  have  been  the  results  of  experi¬ 
ments  with  it  in  the  manufacture  of 
ceramic  products.  It  can  be  used  as 
a  substitute  for  Cornwall  stone  in 
wall-tile  bodies.  For  this  purpose  it 
gives  equal  absorption,  shrinkage,  and 
modulus  of  rupture,  greater  uniform¬ 
ity  over  the  firing  range,  and  lower 
moisture  expansion.  In  white  tile  it 
prevents  crazing.  Linear  expansion 
and  sensitivity  to  thermal  shock  are 
higher  in  .the  talc  pmrcelain  bodies 
than  in  ordinary  types  manufactured 
from  feldspar  and  clay;  and  vitrified 
porcelain  bodies  containing  70  to  85 
per  cent  talc  are  very  tough  but  have 
a  short  firing  range.  Furthermore, 
the  claim  is  put  forth  that  pyrophyl¬ 
lite  can  be  used  in  making  firebrick, 
refractory  cements,  and  plastics.  This 
particular  field  is  developing  rapidly 
and  considerable  research  is  being 
done. 


IN  THE  QUARRY  at  Glendon.  Hand 
sorting  is  practiced  to  separate  the 
high-grade  pyrophyllite  from  the  low- 
grade  material.  The  two  are  readily 
distinguished 
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Johns-Manville  rock-wool  bats.  Inte¬ 
rior  walls  are  also  insulated  to  deaden 
sound.  (This  is  not  shown  on  the 
drawings. )  The  2  x  4-in.  members  dress 
to  about  31  in.  The  rock-wool  bats 
fill  the  entire  space.  Their  dimensions 
being  approximately  3|  in.  thick,  15 
in.  wide,  and  23  in.  long,  they  fit  nicely 
between  the  2  x  4’s  on  16-in.  centers. 
The  corrugated  galvanized  sheets  used 


are  double-dipped,  eoi)per-bearing. 

The  type  of  construction  described 
and  illustrated  is  said  to  give  a  build¬ 
ing  that  retains  its  heat  in  winter  and 
is  cool  in  summer.  According  to  the 
manufacturer,  the  rock-wool  bats  have 
a  conductivity  of  0.075.  A  bat  is  3 1 
in.  thick,  it  is  claimed,  has  the  insu¬ 
lating  quality  of  a  brick  wall  about 
4  ft.  thick. 


During  the  summer  of 

1937  the  shop  building  illus¬ 
trated  in  the  accompanying 
drawings  was  erected  by 
Pickands,  Mather  &  Company  at  the 
Mahnomen  mine,  at  Ironton,  Minn., 
on  the  Cuyuna  range.  Construction  is 
of  steel,  with  galvanized  corrugated 
steel  siding.  The  walls,  exterior  and 
interior,  and  the  roof  are  filled  with 


Ball  Mill  Feeder  Of  Copper  Resists  Corrosion 


cast-iron  feeders,  subject  to  attack, 
presented  quite  a  problem. 

As  lining  of  the  interior  of  the 
feeder  with  some  special  material  was 
found  both  impracticable  and  costly, 
the  problem  was  solved  satisfactorily 
by  using  a  feeder  cast  from  blister 
copper.  As  is  shown  in  Fig.  1,  it  is 
of  sectionalized  construction  and  con¬ 
tains  two  lips  made  from  chilled  white 
iron.  The  lips  are  secured  to  the 
scoop  portions  of  the  feeder  in  the 
manner  shown  in  Fig.  2.  Being  care¬ 
fully  cast,  the  feeder  parts  and  lips 
require  little  or  no  machining. 


The  ball  mill  feeder 

illustrated  herewith  is  used  at 
a  large  concentrator  in  the 
Southwest,  w’here  a  section  of  the  flo¬ 
tation  department  is  operated  on  a 
natural  circuit  to  treat  economically 
an  ore  containing  considerable  copper 
sulphate,  which  is  mined  from  an 
open  pit. 

Though  corrosion  of  the  walls  and 
bottoms  of  the  all-steel  flotation  ma¬ 
chines  and  other  auxiliary  equipment 
was  easily  overcome  by  wood  linings, 
certain  ball-mill  parts,  especially  the 
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The  Importance  of 
Flotation 

At  Alaska  Juneau 


TO  EXPLAIN  CLEARLY 
the  present  importance  of  flo¬ 
tation  in  the  Alaska  Juneau 
flowsheet,  as  well  as  the 
probable  future  extension  of  such  op¬ 
erations,  reference  must  be  made  to 
the  detailed  description  given  in  the 
Alaska  Juneau  Enterprise  Number  of 
this  magazine,  published  in  Septem¬ 
ber,  1932.  On  page  475  and  following 
pages  the  milling  methods  and  ore- 
treatment  equipment  employed  are  de¬ 
scribed  by  W.  P.  Scott,  the  mill  su¬ 
perintendent.  Further  and  earlier  data 
are  to  be  found  in  “Milling  Practice 
at  the  Alaska  Juneau  Concentrator,’’ 
presented  in  United  States  Bureau  of 
Mines  Information  Circular  62316  in 
February,  1930,  by  P.  R.  Bradley. 

The  exact  information  in  these  two 
articles  has  been  of  great  value  in 
determining  the  lines  which  investiga¬ 
tion  should  pursue,  and  the  limits  of 
commercial  possibilities  which  could 
probably  be  attained  by  applying  flota¬ 
tion  to  certain  mill  products.  Mr. 
Scott’s  informative  article  will  be 
worth  rereading  for  those  interested 
in  a  highly  efficient  milling  operation 
that  was  giving  a  remarkably  low 
cost;  in  fact,  it  is  necessary  to  be 
familiar  with  the  information  pre¬ 
sented  therein  to  understand  fully 
many  of  the  references  in  the  present 
article. 

The  laboratory  of  the  Pan-American 
Engineering  Company  at  Berkeley, 
Calif.,  was  used  for  the  earlier  part 
of  the  flotation  work,  ■which  was  done 
by  P.  Malozemoff  under  the  super¬ 
vision  of  D.  N.  Vedensky,  chief  metal¬ 
lurgist  of  the  company,  and  the  gen¬ 
eral  direction  of  myself.  Investigation 
of  the  possibilities  of  the  cyanide 
process  was  made  by  the  same  men, 
and  the  results  were  checked  by  the 
laboratory  of  the  Merrill  Company,  of 
San  Francisco.  It  is  due  the  men  who 
carried  out  this  experiment  to  state 
that  the  detailed  procedure  which  they 
laid  down  concerning  grinding,  re- 


Recovery  of  gold  by  this 
means  from  material  form¬ 
erly  wasted  exceeded  $28,- 
000  in  last  month  of 
record.  .  .  .  Adoption  of 
slimes  treatment,  success¬ 
ful  in  pilot  plant,  expected 
to  increase  this  monthly 
saving  by  approximately 
$20,000 

R.  G.  Hall 

Consulting  Metallurgist 
Alaska  Juneau  'Gold  Mining 
Company,  San  Francisco,  Calif. 

agents,  and  flowsheet  has  not,  in  the 
time  the  plant  has  been  in  operation, 
been  changed  in  any  important  par¬ 
ticular,  and  the  flotation  plant  then 
recommended  for  handling  400  tons  of 
feed  is  operating  quite  successfully 
on  700  tons. 

Mill  Feed — In  1936,  4,366,800  tons 
of  ore,  averaging  0.0422  oz.  of  gold 
of  $1,477  gross  value,  was  trammed 
from  the  mine.  Of  this  1,904,754  tons, 
assaying  0.0060  oz.  gold,  or  $0,241, 
was  rejected  by  the  picking  plant. 
The  selected  ore  amounted  to  2,462,- 

Table  I — Approximate  Screen 
Analysis  of  Tonnage  Milled 
in  1936 
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046  tons,  about  56.4  per  cent  of  the 
total,  assaying  0.069  oz.,  or  $2,415. 
For  the  purpose  of  this  paper  it  will 
be  considered  that  7,000  tons  daily 
of  this  assay  value  is  fine-milled.  The 
ore  is  crushed  in  cone  crushers,  fol¬ 
lowed  by  rolls  to  10  mesh  or  by  ball 
mills  to  7  mesh,  depending  on  the 
class  of  material.  Table  I  gives  an 
approximate  screen  analysis,  in  even 
figures,  with  fractions  eliminated. 

The  feed  described  in  the  preceding 
is  distributed  to  eleven  ball  mills — 
that  is,  one  in  each  mill  section.  Aux¬ 
iliary  crushing  machines  contribute  to 
the  various  sections  in  such  a  man¬ 
ner  as  to  maintain  delivery  of  a  fairly 
equal  tonnage  to  each  one.  Inasmuch 
as  the  ball-  and  tube-mill  products  are 
screened  wet  and  there  is  no  classifi¬ 
cation,  the  material  sent  to  the  rougher 
concentrators  contains  an  unusual  pro¬ 
portion  of  water. 

Dewatering — The  following  descrip¬ 
tion  will  cover  operations  after  the 
introduction  of  the  first  flotation  into 
the  general  scheme  of  the  plant.  A 
general  description  of  one  section  in 
the  rougher  plant  •will  answer  for  all 
eleven.  The  pulp  passes  through  a 
one-spigot  classifier,  ■with  the  spigot 
sands  going  directly  to  four  Deister 
roughers  and  the  overflow  passing  into 
two  V  tanks  in  multiple.  The  spigots 
of  the  latter  unite,  and  the  pulp  flows 
to  four  other  Deister  roughers.  In 
general,  the  purpose  of  the  classifier 
and  V  tanks  is  to  dewater  to  such  an 
extent  as  just  to  carry  the  sands  to 
the  tables,  hence  the  overflow  from 
the  V  tanks  consists  of  low-gravity, 
low-grade  slimes.  Total  overflow,  gagcil 
over  a  long  period,  amounts  to  about 
4,000  g.p.m.  or  25,000  tons  daily,  and 
contains  3.5  to  4  per  cent  solids,  an 
average  of  900  to  1,000  tons  dry 
weight  of  slimes,  practically  all  minus- 
200  mesh  and  assajing  from  17c.  to 
21c.  per  ton.  This  material  will  be 
discussed  in  a  later  section. 

Concentration — The  eight  Deister 

ad 


tables  have  now  remaining  a  total 
of  about  550  tons,  or  less  than  70 
tons  per  table,  and  three  products 
are  made:  (1)  Concentrates,  contain¬ 
ing  free  gold,  galena  (silver  mineral), 
pyrrhotite,  pyrite  with  small  quanti¬ 
ties  of  chalcopyrite,  sphalerite  and 
possibly  other  minerals,  and  some 
:gangue.  This  product  contains  95 
per  cent  of  the  gold  ultimately  re- 
'covered.  (2)  Middlings,  containing 
mostly  the  coarser  gangue  material, 
pyrrhotite  and  pyrite,  in  about  the 
order  named.  (3)  Sands,  with  the 
remaining  slimes  which  pass  directly 
to  the  tailings  launder  and  to  waste. 
No  further  concern  is  given  these  at 
present. 

Reconcentration — As  mentioned  pre¬ 
viously,  product  No.  1  contains  95 
per  cent  of  the  recoverable  values  in 
gold,  silver,  and  lead,  and  amounts  to 
about  125  tons  for  the  entire  plant 
per  day.  It  is  tabled,  reground,  and 
retabled,  and  the  products  obtained 
are:  (a)  bullion  to  the  Mint;  (b) 
lead,  silver,  and  gold  concentrates 
(gravity  table)  to  the  smelter;  and 
(c)  tailings,  mostly  pyrrhotite,  some 
galena,  and  about  $4  in  gold.  This 
product  was  formerly  treated  by  flota¬ 
tion  without  regrinding.  The  result 
was  a  low-grade  concentrate  and  a 
high-assay  tailing.  It  is  now  sent  to 
join  product  No.  2  from  the  roughers 
which  forms  the  heads  of  the  present 
flqtation  plant,  and  from  100  to  125 
tons  are  available  daily. 

Flotation  Feed — Product  No.  2  or 
middlings  from  the  roughers  consti¬ 
tutes  the  feed  for  the  flrst  flotation 
plant.  This  material  was  formerly 
sent  to  Wilfley  tables,  which  were 
efficacious  in  collecting  such  free  gold 
and  galena  as  had  escaped  the  rough¬ 
ers.  It  is  mostly  the  coarsest  particles 
of  the  ore  mixed  with  flner  grains  of 
the  sulphides  and  still  contains  from 
$0.60  to  $1  in  gold  alone.  The  amount 
was  small  at  that  time,  only  about  300 
tons  a  day  being  taken  out,  but  it 
was  believed  that  a  successful  method 
of  flotation  would  permit  increasing 
the  quantity  greatly  and  add  enough 
to  the  gross  revenue  of  the  plant  to 
justify  an  installation. 

Earlier  efforts  at  flotation  had  been 
defeated  by  the  peculiarities  of  the 
ore  itself.  The  valuable  mineral  could 
be  floated  readily,  but  the  concen¬ 
trates  contained  so  much  low-grade 
pyrrhotite  and  barren  carbon  from  the 
slate  of  the  gang^ue  that  they  would 
not  pay  freight  and  treatment  charges. 
Pure  pyrrhotite  in  the  Alaska  Juneau 
ores  when  ground  to  minus-100  mesh 
contains  about  $2.50,  or  about  $0.04 
in  gold  per  unit  of  iron.  There  are 
also  present  considerable  galena,  py- 
rite,  and  some  chalcopyrite,  all  of 
which  are  auriferous  and  must  be  re- 
■covered.  The  mixture  confronting  the 
flotation  operator  therefore  was:  (1) 
•gangue — slate,  quartz,  and  others — 
which  when  ground  flne  could  be  re¬ 


duced  to  $0.06  gold;  (2)  carbon;  (3) 
pyrrhotite,  low  grade,  about  $2.50 
gold;  (4)  pyrite,  sufficiently  high  in 
grade  to  be  included  in  the  concen¬ 
trates;  (5)  chalcopyrite,  very  small  in 
amount,  but  wanted  in  the  concen¬ 
trates;  (6)  sphalerite  (marmatite)  of 
no  signifleance ;  (7)  galena,  argentif¬ 


erous  and  auriferous.  Native  gold 
probably  constituting  about  90  per 
cent  of  the  recoverable  gold  value  of 
the  feed. 

The  gangue,  of  course,  was  elim¬ 
inated  by  the  xanthate  rapidly  and 
without  difficulty.  Fortunately,  a  col¬ 
loidal  depressant  was  at  hand  which 
was  efficacious  in  removing  both  the 
carbon  and  the  pyrrhotite,  and  this 
when  used  with  care  permitted  the 
flotation  of  the  economically  valuable 
minerals.  The  need  for  making  the 
highest  grade  consistent  with  good  re¬ 
covery  made  it  desirable  to  clean  and 
reclean.  Actually,  the  ratios  of  rough¬ 
ing,  cleaning,  and  recleaning  have 
worked  out  to  about  10,  10,  and  4, 
or  5  to  1,  so  the  final  ratio  became 
500  to  1,  and  a  $0.60  head  yielded  a 
$300  concentrate.  In  laboratory  work 
a  concentrate  running  20  oz.  in  gold 
has  been  produced  from  a  $0.60  head. 
The  grinding  determined  upon  was 
through  65  mesh,  and  at  this  grinding 
a  tailing  of  $0.06  and  a  concentrate 
of  better  than  $300  in  gold  were 
shown  to  be  attainable.  A  $0.10 
tailing  was  predicted. 

Before  final  adoption  of  flotation 
many  tests  were  made  with  cyaniding. 
In  every  case  it  was  found  that  with 
the  same  grinding  it  was  possible  to 
make  the  same  recovery  of  gold  by 
cyanide  as  by  flotation.  Two  factors 
influenced  the  final  determination:  (a) 
Flotation  permitted  a  more  compact 


plant  which  could  be  housed  in  space 
already  available  in  the  existing  mill, 
and  (b)  flotation  recovered  sufficient 
lead  and  silver  to  pay  transportation 
and  treatment  charges  on  the  con¬ 
centrate  and  to  compensate  for  the 
smelter  discount  on  gold.  This  offset 
the  advantage  of  the  cyanide  process 


in  producing  bullion  salable  to  the 
Mint. 

Flotation  Plant — After  a  pilot  plant 
had  demonstrated  that  the  predicted 
results  were  attainable  in  practice,  the 
plant  was  enlarged  to  handle  a  greater 
tonnage.  Briefly,  the  flowsheet  is  as 
follows:  Rougher  middlings,  or  prod¬ 
uct  No.  2,  are  sent  to  dewatering  cones 
and  direct  to  the  grinding  plant. 
Grinding  is  done  in  two  ball  mills,  one 
6x6  ft.  and  the  other  6x9  ft.,  both 
being  served  by  a  Dorr  classifier  meas¬ 
uring  8  ft.  by  23  ft.  4  in.  Selection 
of  the  grinding  units  was  entirely 
influenced  by  what  could  be  fitted  into 
an  already  crowded  floor  not  originally 
designed  for  grinding  machines. 
Further  extension  of  regrinding,  al¬ 
ready  a  possibility,  may  necessitate 
more  generous  provision  in  space  and 
more  efficient  machinery  for  this  de¬ 
partment.  Classifier  overflow,  about  27 
per  cent  solids,  passes  to  a  ten-cell 
Kraut  rougher.  The  concentrate  goes 
to  a  Kraut  cleaner  and  the  concen¬ 
trate  from  that  to  M.S.  recleaners. 
Tailings  from  these  machines  travel 
in  reverse  direction  back  to  the 
rougher  feed.  This,  of  course,  is  all 
standard  practice,  as  are  the  reagents 
and  method  of  introduction.  Consump¬ 
tion  of  reagents  is  unusually  low,  the 
cost  being  materially  less  than  2c.  per 
ton,  dry  weight,  of  pulp. 

As  the  practice  has  developed  it 
was  found  advisable  to  add  to  the 
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Fig.  1  .  .  .  IMPORTANCE  OF  CONCENTRATION  by  both  tabling  and  flotation  in 
Alaska  Juneau  mill,  relative  to  total  gold  recovery,  is  demonstrated  by  this  graph. 
Four  products  are  included:  all  concentrates,  table  concentrates,  flotation  concentrates, 

and  slime  concentrates 
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middlings  regrinding  circuit  the  re¬ 
treatment  tailings  formerly  floated  sep¬ 
arately.  The  result  has  been  a  ma¬ 
terial  reduction  in  the  gold  contents 
of  the  final  tailings  from  that  source, 
without  impairment  of  the  efficiency  of 
operation  on  the  rougher  middlings. 
It  is  interesting  to  note  that  the  grade 
of  flotation  tailings  from  the  recleaner 
tailings  bears  out  the  ratio  of  pyrrho- 
tite  to  gold  of  about  $0.04  per  unit  of 
iron.  In  this  case  30  per  cent  iron 
gives  a  tailing  of  $1.25. 

The  tonnage  put  through  the  flota¬ 
tion  plant  originally  intended  for  350 
to  400  tons  of  middlings  now  has 
been  increased  to  about  600  tons,  and 
is  taking  also  from  100  to  125  tons  a 
day  of  recleaner  tailings.  It  is  true 
that  the  flotation  tailings  are  higher 
under  the  increased  tonnage,  but  the 
total  recovery  has  materially  improved 
with  practically  no  advance  in  the 
daily  over-all  cost  of  operating  the 
plant,  and  the  increased  revenue  is 
taken  directly  from  what  was  going 
to  waste. 

From  the  original  small  plant  oper¬ 
ating  on  the  recleaner  tailings  only 
and  producing  gross  gold  recovery  of 
scarcely  $2,000  a  month,  the  flotation 
department  showed  in  the  last  month 
of  record  at  the  time  this  article  was 
written  a  total  in  gold  recovery  alone 
of  more  than  $28,000,  and  this  appar¬ 
ently  without  decreasing  the  recovery 
from  the  senior  departments  of  the 
plant.  The  graph  shown  in  Fig.  1 
shows  the  importance  of  concentration, 
both  table  and  flotation,  relative  to 
the  total  recovery  of  gold.  To  elira- 


Fig.  2  i.  ,  .  QUANTITATIVE  FLOWSHEET 
based  om  7,000  tons  of  ore  fine-milled 
daily.  It  is  predicated  on  what  has 
already  been  done  and  what  is  antic¬ 
ipated  in  line  with  the  performance  of 
the  pilot  plant 

inate  the  inequalities  of  monthly 
clean-up,  the  curves  are  based  on  three 
months’  average  and  plainly  indicate 
the  trend.  The  total  gold  production 
of  Alaska  Juneau  Gold  Mining  Com¬ 
pany  for  1936  amounted  to  a  little 
more  than  $5,000,000,  so  a  new  de¬ 
partment  which  will  increase  this 
amount  by  5  per  cent  out  of  formerly 
waste  material  is  of  importance. 

Flotation  of  Plant  Slimes — During 
the  summer  of  1936  an  investigation 
was  made  to  determine  if  it  would  be 
commercially  and  technically  possible 
to  recover  the  gold  believed  to  be 
escaping  with  the  slimes.  In  the  sixth 
paragraph  of  this  article  I  stated  that 
the  overflow  from  the  V  tanks 
amounted  to  about  25,000  tons  wet 
pulp  per  day,  3.5  to  4  per  cent  solids, 
or  900  to  1,000  tons,  of  an  assay 
value  around  $0.20,  or  0.005  to  0,006 
oz.  per  ton.  No  experimental  work 
was  necessary  to  determine  that  con¬ 
centration  was  unlikely  to  yield  any 
profit,  and  would  certainly  entail  a 
considerable  capital  expenditure. 
Earlier  experiments  (1931)  had  in¬ 
dicated  that  if  a  desliming  cone  were 
used,  a  6-ft.  cone  on  each  section  would 
give  an  overflow  of  about  8  per  cent 
solids  of  an  assay  value  of  0.01  oz. 
However,  the  price  of  gold  ($20.67) 
prevailing  at  that  time  did  not  promise 
much  profit,  and  it  was  not  until  the 


advent  of  $35  gold  that  serious  steps 
were  taken  to  recover  gold  from  the 
slimes  on  a  commercial  basis. 

A  classifying  cone,  having  an  over¬ 
flow  diameter  of  6  ft.,  resembling  the 
Caldecott,  was  built  and  installed  on 
one  section.  The  classifier  and  V 
tanks  were  bypassed.  Performance 
of  the  cone  was  excellent,  giving  an 
overflow  of  about  90  per  cent  minus- 
150  mesh,  and  an  underflow  showing 
95  per  cent  desliming.  With  an  over¬ 
flow  averaging  50  c.f.m.  per  section 
at  a  density  of  8  to  10  per  cent,  there 
was  indicated  for  the  plant  a  wet 
tonnage  of  20,000  to  25,000  tons,  and 
a  dry  weight  tonnage  of  2,000  to  2,500 
tons  assaying  $0.40.  Laboratory  tests 
indicated  that  flotation  would  concen¬ 
trate  this  either  with  or  without  thick¬ 
ening  and  make  tailings  of  $0.12,  with 
low  reagent  consumption.  The  large 
amount  of  water  in  the  overflow,  and 
the  very  dilute  pulp,  meant  either  (1) 
thickening,  or  (2)  a  considerable  num¬ 
ber  of  the  largest  commercial  ma¬ 
chines  then  known  to  be  operating, 
or  (3)  development  of  a  flotation  cell 
of  a  volume  far  exceeding  any  hitherto 
built.  To  adopt  thickening  meant  a 
large  area  of  ground  and  building, 
pumping  of  pulp,  and  heating  in  win¬ 
ter,  of  which  the  first  named  was  not 
available.  The  second  of  the  possibil¬ 
ities  seemed  remote,  as  the  space  avail¬ 
able  in  the  present  building  was  small 
and  a  large  new  addition  was  both 
difficult  and  financially  uninviting. 
Work  towards  the  development  of  a 
large-capacity  flotation  machine,  oc¬ 
cupying  a  minimum  of  floor  space. 
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was  undertaken  to  solve  the  problem. 
Developments  to  date  have  produced 
a  machine  measurably  tillinj;  these  re¬ 
quirements.  A  volumetric  capacity  of 
150  to  200  cu.ft.  per  cell  has  been 
attained,  with  a  reaj^^ent  consumption 
of  less  than  2c.  per  dry  ton  and  a 
power  requirement  of  about  7.5  hp. 

In  the  meantime  a  smaller  cone, 
5  ft.  in  diameter,  has  been  installed 
on  one  section  with  a  view  of  throw- 
ini'  over  all  sands  as  fine  as  100  mesh, 
on  the  expectation  that  any  gold  that 
would  rise  in  such  a  current  would 
likely  be  too  fine  or  too  thin  in  one 
section  to  enter  the  roughing  table 
concentrates.  Experiments  showed 
that  the  sands  can  be  cut  at  about 
100  mesh  with  considerable  efficiency, 
and  that  the  assay  of  the  overflow 
pulp  has  been  increased.  This  throws 
into  the  new  flotation  circuit  gold 
which  hitherto  was  sent  to  the  tables, 
and,  being  too  fine  or  too  thin,  passed 
off  into  the  table  tailings  to  waste. 
After  removal  of  the  \  tanks  it  was 
found  possible  to  install  a  thickener 
18  ft.  in  diameter  and  of  low  head- 
room.  Until  now,  this  thickener, 
though  not  giving  a  clear  overflow, 
has  proved  itself  about  equal  to  the 
former  V  tanks.  The  overflow  from 
the  5-ft.  cone  now  goes  to  this  thick¬ 
ener,  the  thickener  overflow  of  about 
4  per  cent  solids  and  $0.20  grade 
going  to  waste.  Thickener  underflow 
can  be  controlled  to  25  or  30  per 
cent  solids  of  a  grade  averaging  $0.50 
and  so  much  reduced  in  volume  that 
it  can  readily  be  treated  in  commercial 
machines. 

This  one-section  pilot  plant,  which 
is  now  being  extended  to  include  the 
whole  plant,  gives  reason  to  predict 
about  2,000  tons  of  heads  that  should 
produce,  when  complete,  tailings  of 
$0.09  to  $0.12,  and  a  recovery  of 
about  $0.35,  or  about  $20,000  per 
month  for  the  plant,  from  material 
now  going  to  waste.  Inasmuch  as 
there  is  no  grinding  to  be  done,  the 
principal  operating  expenses  will  be 
those  for  reagents  (less  than  2c.  per 
ton)  and  power,  which  is  not  high. 

Based  on  7,000  tons  daily  fine- 
milled,  a  quantitative  flowsheet  (Fig. 
2)  can  be  made  partly  on  what  is 
already  done  and  what  is  anticipated 
in  line  with  the  performance  of  the 
pilot  plant.  After  the  complete  in¬ 
stallation  of  a  slime  flotation  plant, 
there  w’ill  still  remain  some  4,000  tons 
if  sand  tailings  of  low  value  now  go¬ 
ing  to  waste  without  further  treat¬ 
ment.  To  what  extent  this  may  admit 
of  further  profitable  treatment  cannot 
yet  be  determined.  In  the  coarse  end, 
or  middlings,  the  tonnage  taken  has 
already  been  materially  increased.  As 
better  and  greater  grinding  facilities 
are  possible,  this  can,  no  doubt,  be 
profitably  extended  to  include  some  ma¬ 
terial  other  than  middlings.  Any  ma¬ 
terial  drawn  from  the  coarse  end  of 
the  table  requires  regrinding  and 


must  be  of  a  grade  to  pay  this  cost. 

Assuming  that  the  desliming  cones 
as  installed  will  send  over  all  minus 
100-mesh  material,  it  may  be  found 
possible  at  a  later  time  so  to  adjust 
these  as  to  send  over  more  of  the 
intermediate  sizes  without  taking  over 
metallic  gold,  which  economically 
should  be  sent  to  the  tables  and  thence 
direct  to  the  amalgamating  plant. 
Metallic  gold  in  a  flotation  concen¬ 


trate  as  produced  here  cannot  readily 
be  amalgamated,  and  hence  must  be 
marketed  indirectly,  and  consequently 
with  less  advantage,  through  the  smelt¬ 
ing  plant.  Predictions  in  metallurgical 
matters  are  usually  unsafe,  but  in  this 
case  it  is  quite  possible  that  all  the 
tailings  from  the  fine  milling  plant 
will  eventually  pass  through  some 
form  of  flotation  plant  before  reach¬ 
ing  the  tailings  launder. 


▼  T  T 


A  Tractor  in  Durango 


SAX  LUIS  Mining  Company 
conducts  its  operations  at  iso¬ 
lated  Tayolta,  Durango,  Mexico. 
The  railroad  station  from  which  sup¬ 
plies  and  equipment  must  be  hauled 
is  Dumas,  Sinaloa,  100  miles  distant. 
Airplanes  are  used  for  outgoing  gold 
and  silver  bullion,  but  incoming  sup¬ 
plies  are  transported  by  tractor  over* 
the  rugged  terrain  of  a  river  bed. 

At  the  start  the  company  used  pack 


tire  100  miles,  in  the  course  of  which 
the  train  must  crawl  over  boulders, 
through  river  sand  and  mud,  and  oc¬ 
casionally  through  several  feet  of  wa¬ 
ter.  An  average  of  seven  days  is  re¬ 
quired  for  the  round  trip  of  200^ 
miles.  Two  drivers  and  four  helpers 
work  in  alternate  shifts,  and  the  cara¬ 
van  is  usually  on  the  move  from  16 
to  18  hours  daily.  For  the  comfort  of 
the  men  the  mining  company  has  in- 


The  tractor  and  its  train  coming  down  the  bed  oi  the  Pioxtlo  River 


mules  on  a  winding  trail  around  the 
steep  mountains  flanking  the  Piaxtla 
River.  Costs  ran  from  a  minimum  of 
$25  to  as  much  as  $200  i>er  ton.  Pipe 
and  lumber  had  to  be  cut  into  10  ft. 
lengths,  and  heavy  machinery  had  to 
be  sectionalized  into  packages  of  size 
and  weight  that  could  be  handled  by 
one  or  two  mules.  When  it  became 
necessary  a  year  ago,  however,  to 
install  a  450-hp.  diesel  engine  to  sup¬ 
plement  the  hydro-electric  power  on 
which  the  mine  and  mill  relied,  it 
was  obvious  that  pack  mules  must  be 
abandoned  in  favor  of  some  other 
method  of  transportation.  Time  and 
money  had  to  be  conserved  if  the  job 
were  to  be  done  economically.  Ac¬ 
cordingly,  the  company  bought  a 
Caterpillar  60  tractor  and  put  it  on 
the  job  hauling  track-type  wagons. 
Twenty-eight  days  were  required  for 
the  first  trip,  but  time  and  costs  were 
reduced  compared  with  mule  trains. 
In  three  trips  the  machine  had  saved 
its  cost,  and  the  method  of  hauling 
supplies  to  the  mine  had  been  revolu¬ 
tionized. 

Subsequently,  the  company  replaced 
the  first  machine  with  a  95-hp.  Cater¬ 
pillar  diesel  tractor  which  hauls  track- 
type  wagons.  The  route  follows  the 
bed  of  the  Piaxtla  River  for  the  en- 


trodueed  an  ultra-modern  note  in  the 
form  of  an  automobile  trailer  which 
is  attached  to  the  end  of  the  train. 
This  trailer  was  one  of  the  first 
shipped  into  Mexico,  and  before  it 
was  delivered  photographs  were  sent 
to  the  Mexican  Government  so  that 
tariff  rates  could  be  set. 

The  hauling  season  starts  in  De¬ 
cember  and  ends  in  June,  at  which 
time  high  water  makes  the  river  route 
impassable.  Flood  waters  materially 
change  the  bed  of  the  river  and  neces¬ 
sitate  the  annual  establishment  of  a 
new  route.  For  this  purpo.se  the 
tractor  is  equipped  with  a  cable-con¬ 
trolled  bulldozer  for  pushing  aside 
the  largest  boulders.  Blade  and  side 
arms  are  removed  during  the  regular 
hauling  season,  but  the  frame  is  left 
mounted  on  the  tractor  to  serve  as  a 
crane  to  hoist  a  mired  trailer  wagon 
and  carry  it  onto  better  ground.  At 
the  opening  of  the  season,  however, 
tractor  and  bulldozer  spend  from  20 
to  30  days  feeling  out  a  new  trail, 
planning  the  safest  crossings,  and 
otherwise  making  a  passable  route. 
During  the  season  of  the  year  when 
tractor  hauling  is  impossible,  the  ma¬ 
chine  and  bulldozer  are  used  for  the 
con.struction  of  roads  and  general  im¬ 
provement  of  the  mine  property. 
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Study  of  results  with  dr op-w eight  apparatus  shows  this 
factor  to  be  important 
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II.  AT  THE  OUTSET  of  the 

tests  here  described,  attention  was  di¬ 
rected  to  experimentation  with  the 
rolls  crusher,  this  line  of  investigation 
being  abandoned  temporarily  after 
some  months  when  such  approach  to 
the  problem  was  found  unsatisfactory. 
This  phase  of  the  research  was  dealt 
with  in  Part  I,  published  in  the  De¬ 
cember  issue;  likewise  the  results  ob¬ 
tained  with  drop-weight  crushing 
apparatus  specially  devised  subse¬ 
quently.  The  latter  results  form  the 
basis  of  the  following  discussion: 


The  results  obtained 

on  glass  marbles  are  shown  in 
Fig.  4.  In  all  cases  the  ordi¬ 
nate  is  surface  produced;  the 
abscissa  for  curves  A  and  B  is  velocity 
of  hit  in  feet  per  minute,  and  for 
curve  C  kinetic  energy  in  foot-pounds. 
Curves  A  and  B  are  from  the  data  in 
Tables  IV  and  V  respectively;  here 
the  height  of  drop  was  varied  and  the 
weight  of  the  shoe  held  constant  (4.36 
lb.).  Reduction  ratio  was  1.74  in 
curve  A  and  2.00  in  curve  B.  In 
making  the  tests  recorded  in  Table  VI 
(curve  C),  a  constant  height  of  drop 
(consequently  a  constant  velocity  of 
hit)  was  used  but  with  variable 
weights  of  the  falling  shoe. 

The  curves  show  that  in  the  range 
investigated  the  amount  of  surface 


FIG.  5  .  .  .  NEW  SURFACE  produced  with  a  4.59-Ib.  shoe  has  been  plotted 
against  velocity  of  hit  in  drawing  these  curves.  Five  curves  for  Ottawa  sand 
and  one  curve  for  garnet  sand  (the  lowest)  ore  shown 


formed  is  directly  proportional  to  the 
kinetic  energy  of  the  crushing  shoe 
(curve  C),  and  that  the  tendency  is 
for  the  amount  of  surface  produced  to 
increase  rather  rapidly  with  increasing 
velocity  of  hit  (curves  A  and  B)  up  to 
a  velocity  of  around  600  ft.  per  min¬ 
ute,  where  the  curves  begin  to  flatten 
out.  There  is  considerably  more  sur¬ 
face  produced  for  a  given  velocity  of 
hit  (and  given  kinetic  energy)  for  a 
reduction  ratio  of  1.74  than  for  a  ratio 
of  2.00  (curve  B). 

Fig.  5  shows  the  new  surface  in 
square  centimeters  per  gram  plotted 


against  velocity  of  hit.  There  are  flve 
curves  for  Ottawa  sand  for  five  differ¬ 
ent  ratios  of  reduction,  and  one  curve 
is  shown  for  garnet  sand.  The  small 
figures  adjacent  to  the  curves  indicate 
the  ratio  of  reduction. 

It  will  be  noted  that  the  amount  of 
surface  produced  increases  steadily 
until  a  velocity  of  about  700  ft.  per 
minute  is  reached,  and  here  the  curves 
begin  to  rise  much  more  rapidly.  The 
curve  for  Ottawa  sand  with  a  ratio  of 
reduction  of  1.97  lies  below  the  other 
curves;  the  four  other  curves  are 
bunched  together  and  practically  coin- 
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and  shows  a  break  at  the  same  point. 

The  sharp  breaks  in  these  curves  are 
particularly  interesting,  and  as  yet  we 
have  no  definite  explanation  for  them. 
It  was  noted  in  experimenting  with  the 
4.59-lb.  shoe  that  at  a  velocity  of  hit 
of  724  ft.  per  second  the  shoe  re¬ 
bounded  noticeably  after  striking  the 
die,  but  at  lower  velocities  there  was 
not  appreciable  rebound.  Inasmuch  as 
this  effect  coincided  with  the  sudden 
increase  in  surface  of  the  crushed  ma¬ 
terial,  it  was  thought  that  the  sharp 
breaks  in  the  curves  might  be  connected 
with  the  rebound  of  the  shoe.  Subse¬ 
quent  tests,  however,  seemed  to  indi¬ 
cate  that  this  was  not  the  case. 

In  Fig.  6  there  are  four  curves  for 
Ottawa  sand  crushing,  using  three  dif¬ 
ferent  shoes.  As  noted  in  Fig.  5,  the 
curve  for  a  ratio  of  reduction  of  1.97 
lies  below  the  curve  for  a  ratio  of  infin¬ 
ity  (no  set  ring),  but  the  curves  are 
similar  in  appearance  and  show  breaks 
at  the  same  point  (these  curves  are 
those  for  the  shoe  weighing  4.59  lb.). 

Of  interest  are  the  two  curves  for 
the  6.25-lb.  shoes.  The  “lead”  shoe 
was  made  by  placing  an  annular  disk 
of  lead  weighing  1.66  lb.  over  the  top 
of  the  4.59-lb.  steel  shoe  to  give  a  shoe 
having  a  total  weight  of  6.25  lb.  The 
lead  disk  was  not  fastened  to  the  steel 
shoe,  but  simply  rested  on  the  shoulder 
formed  by  the  lower  part.  After  com¬ 
pleting  a  series  of  tests  with  this  shoe, 
it  was  noticed  that  the  soft  lead  disk 
was  deformed  as  if  the  steel  shoulder 
had  been  driven  up  into  it;  evidently 
some  of  the  kinetic  energy  of  the  shoe 
was  being  consumed  in  the  plastic  de¬ 
formation  of  the  lead.  The  “steel”  shoe 
weighing  6.25  lb.  was  made  by  fitting 
an  annular  steel  disk  over  the  4.59-lb. 
steel  shoe,  and  fastening  it  firmly  with 
machine  screws.  The  weight  of  the 
steel  disk  and  screws  was  such  that  the 
total  weight  of  the  “steel”  shoe  was 
6.25  lb. 

As  will  be  noted  in  Fig.  6,  the  effect 
of  the  6.25-lb.  ‘  ‘  steel  ’  ’  shoe  is  different 
from  both  the  6.25-lb.  “lead”  shoe  and 
the  4.59-lb.  “steel”  shoe.  The  curve 
lies  well  above  the  other  two  for  most 
of  the  range  and  is  uniformly  curved 
with  no  sudden  break  at  any  point. 
Curves  for  the  4.59-lb.  shoe  and  the 
6.25-lb.  “lead”  shoe  are  remarkably 
similar;  they  lie  close  together  and 
show  a  break  at  the  same  point.  In 
fact,  it  appears  that  the  addition  of  a 
1.66-lb.  lead  weight  has  very  little  ef¬ 
fect  on  the  4.59-lb.  shoe.  In  spite  of 
the  increase  in  kinetic  energy,  the 
amount  of  surface  produced  does  not 
increase  very  much  (it  is  actually 
less  at  low  velocities),  and,  what  is 
even  more  peculiar,  the  characteristic 
“break”  in  the  curve  is  still  present 
and  occurs  at  the  same  point.  In  this 
series  of  investigations,  the  “break” 
was  always  found  whenever  the  4.59-lb. 
steel  weight  was  used,  regardless  of 
whether  it  had  a  lead  collar  resting  on 
it  or  not.  In  the  range  of  velocities 
studied,  no  similar  break  was  ever 


4.59-Ib.  shoe 


500 

Veloci+y  of  Hit,  Ft./Mim. 


.  .  THREE  DIFFERENT  SHOES  were  used  in  obtaining  the  data  lor  these 
as  indicated.  Ottawa  sand  was  used  in  each  oi  the  lour  tests 
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Fig.  7  .  .  .  KINETIC  ENERGY  oi  the  shoe  hos  been  plotted  against  the  amount 
oi  new  suriace  iormed,  in  drawing  each  oi  these  curves.  The  weight  and  kind 
oi  shoe  vary 
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Fig.  8  .  .  .  SIZE  DISTRIBUTION  oi  the  material  crushed  by  a  4.S9-Ib.  shoe  at 
various  velocities  oi  hit  is  shown  by  these  curves.  Ottawa  sand  was  used  in 
each  cose.  The  reduction  ratio  is  iniinity;  that  is,  no  set  ring  was  used.  Here 
the  weight  per  cent  oi  each  size  has  been  plotted  as  ordinate 


cide  at  velocities  of  about  724  ft.  per  noted  that  the  break  in  the  curve  occurs 

second.  It  would  appear  that  the  ratio  at  practically  the  same  velocity  of  hit 

of  reduction  has  little  effect  on  the  as  in  the  case  of  the  four  upper  curves, 

nature  of  the  crushed  product  for  this  Although  the  garnet  curve  represents  a 

particular  weight  of  shoe  with  the  ex-  different  substance  and  a  different  par- 

ceptioD  of  the  ratio  of  1.97.  The  rifa-  tide  size,  the  curve  has  the  same  gen- 

htm  for  this  is  not  clear,  but  it  will  be  eral  appearance  as  the  other  curves 
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Fig.  9  .  .  .  SIZE  DISTRIBUTION  at  various  velocities  of  hit  under  the  some 
conditions  os  in  Fig.  8  is  shown  here.  These  curves  differ  from  those  in  Fig.  8 
in  that  in  this  case  the  surface  in  square  centimeters  has  been  plotted  as  the 
ordinate 


(smaller  size)  and  the  amount  of  very 
fine  material  (minus-400  mesh)  in¬ 
creases. 

Fig.  10  is  the  same  as  Fig.  5  except 
that  only  the  surface  represented  by 
the  plus-400  material  is  plotted.  In 
Fig.  11,  there  is  plotted  the  weight  of 
minus-400  mesh  material  produced  in 
each  test.  These  figures  indicate  that 
the  sudden  increase  of  surface  denoted 
by  the  “breaks”  in  the  curves  in  Fig.  5 
are  due  almost  entirely  to  a  dispropor¬ 
tionate  increase  in  the  amount  of 
minus-400  mesh  material  formed. 

Fig.  12  is  the  record  of  two  special 
tests  made  to  confirm  certain  points 
brought  out  by  previous  tests.  Curve 
A  was  obtained  by  varying  the  velocity 
of  hit,  but  keeping  the  total  kinetic 
energy  constant  (by  using  the  proper 
weight  of  shoe  in  each  case).  The  re¬ 
sults  of  this  test  seem  to  indicate  the 
same  thing  noted  in  Fig.  7 — that  for 
a  given  amount  of  kinetic  energy  more 
crushing  is  done  by  a  light,  speedy 
blow  than  by  a  slow,  heavy  blow.  The 
shoes  used  in  this  test  were  all  “steel” 
shoes. 
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Fig.  10  .  .  .  ONLY  THE  PLUS-400-MESH  surface  produced  with  a  4.S9-lb.  shoe 
has  been  plotted  against  velocity  of  hit  in  drawing  these  curves.  Save  for  the 
surface  data  used  in  plotting,  the  graphs  are  the  same  as  those  shown  in  Fig.  S 


According  to  RittingeFs  Law,  the 
amount  of  surface  produced  should  be 
directly  proportional  to  the  kinetic  en¬ 
ergy  expended.  Fig.  7,  however,  shows 
that  in  general  there  is  less  surface  pro¬ 
duced  than  RittingeFs  Law  predicts. 
As  these  tests  were  not  designed  to 
measure  the  absolute  efficiency  of 
crushing,  the  total  kinetic  energy  of  the 
shoe  was  plotted,  and  no  corrections 
were  made  for  rebound  or  deformation 
of  the  die  and  shoe.  From  the  data  in 
Table  VII,  the  values  in  Table  VIII 
were  calculated  for  the  amount  of  sur¬ 
face  produced  per  kilogram-centimeter 
of  energy,  using  the  4.59-lb.  shoe  with 
no  set  ring. 

The  amount  of  surface  produced  per 
unit  of  energy  drops  off  as  the  velocity 
of  hit  increases.  Gross  and  Zimmerly* 
obtained  an  average  value  of  17.56  sq. 
cm.  per  kilogram-centimeter  when 
crushing  quartz  with  a  drop-weight 


found  for  the  solid  steel  shoes,  either 
lighter  (2.90  lb.)  or  heavier  (6.25  lb.) 
than  the  4.59-lb.  shoe. 

Data  presented  in  Fig.  6  also  seem 
to  disprove  the  hypothesis  that  the 
break  in  the  curves  might  be  related 
to  the  rebound  of  the  shoe.  The  6.25- 
lb.  “lead”  shoe  showed  no  noticeable 
rebound  at  any  velocity,  but  the  break 
in  the  curve  still  appeared  at  about  700 
ft.  per  minute.  On  the  other  hand,  the 
6.25-lb.  “steel”  weight  began  to  show 
considerable  rebound  at  velocities  as 
low  as  482  ft.  per  minute,  but  there 
is  no  corresponding  break  in  the  curve. 

In  Fig.  7  are  shown  several  curves  in 
which  the  amount  of  new  surface 
formed  is  plotted  against  the  kinetic 
energy  of  the  shoe.  The  lightest  shoe  of 
all  (2.90  lb.)  shows  the  greatest  amount 
of  surface  produced  for  the  expendi¬ 
ture  of  a  given  amount  of  energy,  and 
up  to  about  9.5  ft.-lb.  the  6.25-lb. 
steel  shoe  produces  more  surface  than 


crusher;  they  made  allowinces  for  the 
the  4.59-lb.  shoe.  After  the  “break”  energy  dissipated  in  rebound  of  the 

in  the  curve,  however,  the  curv  e  for  the  weight  and  in  deforming  the  die. 

4.59-lb.  shoe  rises  above  the  curve  for  It  was  thought  that  perhaps  the  de- 
the  6.25-lb.  steel  shoe.  An  additional  crease  in  the  amount  of  surface  pro¬ 

test  was  made  with  the  4.59-lb.  shoe  dueed  per  unit  of  energy  as  the  velocity 
at  a  velocity  of  798  ft.  per  minute,  and  increased  might  be  due  to  the  fact  that 

the  amount  of  surface  formed  was  the  insufficient  quartz  was  present  at  the 

same  as  that  found  for  a  velocity  of  higher  velocities  to  absorb  all  of  the 
724  ft.  per  minute.  available  energy  properly.  With  this 

Figs.  8  and  9  show  the  size  distribu-  thought  in  mind,  a  series  of  tests  was 
tion  of  the  crushed  n  aterial  made  by  made  at  variable  velocities  of  hit,  us- 

the  4.59-lb.  shoe  at  various  velocities  ing  a  4.36-lb.  steel  shoe  without  a  set 

of  hit.  In  Fig.  8  is  plotted  the  weight  ring,  and  increasing  the  amount  of  sand 
of  each  size,  and  in  Fig.  9  the  surface  to  be  crushed  in  each  test  so  that  the 

is  represented  by  each  size.  As  the  weight  of  sand  was  proportional  to  the 

velocity  of  hit  increases,  the  maximum  kinetic  energy  of  the  shoe.  The  re¬ 

point  moves  steadily  toward  the  left  suits  of  these  tests  are  shown  by  curve 


Table  VIII — Surface  Produced  per  ^ogrom-Ceutimeter  of  Energy 

Velocity  of  hit,  feet  iHjr  minute .  340  482  590  6S4  724  798 

Sq.  cm.  per  kg.  cm .  7. 87  5.32  4.16  3.40  3.71  3.02 

•  Crushing  and  Grinding.  Ill:  A.  I.  M.  E.  Tech.  Pub.  127,  1928 
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Velocity  of  Hit,  Ft/Min. 


Fig.  11  .  .  .  THE  WEIGHT  of  new  minus-400-mesh  material  produced  in  each 
test  has  been  plotted  against  velocity  of  hit  to  give  these  curves.  A  4.S9-lb. 
shoe  was  used 


Velocity  of  Hit, Feet  per  Minute 

Fig.  12  .  .  .  GRAPHS  indicating  results  of  two  special  tests  that  were  made 
to  confirm  those  obtained  in  earlier  ones.  Curve  A  was  obtained  by  varying 
the  velocity  of  hit  but  keeping  the  total  kinetic  energy  constant.  Curve  B  was 
made  by  varying  the  velocity  of  hit  but  keeping  the  weight  of  sand  used  in 
each  test  proportional  to  the  kinetic  energy  of  the  shoe 


simple  harmonic  motion  with  a  maxi¬ 
mum  velocity  at  the  midpoint  of  its 
path  and  zero  velocity  at  each  end. 
Knowing  the  number  of  gyrations  per 
minute  and  the  length  of  the  stroke,  we 
can  calculate  the  velocity  of  hit  at  any 
given  point.  In  Table  X  are  a  few 
typical  examples  for  cone  crushers. 

Conclusions — For  the  range  covered 
by  the  preceding  experiments,  we  may 
draw  the  following  conclusions  relative 
to  the  effect  of  velocity  of  hit  on 
crushing : 

1.  The  velocity  factor  is  undoubtedly 
of  considerable  importance  in  crushing 
operations,  inasmuch  as  it  affects  both 
the  nature  (size  distribution)  of  the 
crushed  product  and  the  efficiency  of 
crushing.  In  any  crushing  operation, 
some  of  the  kinetic  energy  of  the  mov¬ 
ing  shoe,  roll  face,  or  crushing  head 
must  be  transferred  to  a  rock  particle 
by  impact.  This  energy  then  deforms 
the  particle  beyond  its  elastic  limit 
and  causes  a  certain  amount  of  frac¬ 
ture,  and  it  appears  that  the  rate  at 
which  this  energy  is  transmitted  to  the 
particle  has  considerable  influence  on 
the  nature  and  extent  of  the  crushing 
done. 

2.  In  the  tests  made  on  Ottawa  sand, 
the  “set”  of  the  crusher  did  not  seem 
to  have  much  effect.  The  few  tests  that 
were  made  on  the  relatively  large  glass 
marbles  seemed  to  indicate  that  this 
might  be  of  more  importance  in  crush¬ 
ing  large  particles. 

3.  For  a  given  amount  of  feed,  us¬ 
ing  shoes  of  different  weights,  it  ap¬ 
pears  that  a  light,  high-velocity  blow 
does  more  crushing  than  a  heavy,  low- 
velocity  blow  of  the  same  kinetic  en¬ 
ergy. 


B,  Fig.  12.  Under  these  conditions, 
the  surface  produced  per  unit  of  energy 
increases  as  the  velocity  of  hit  in¬ 
creases.  This  curve  also  shows  the 
same  abrupt  rise  at  velocities  of  about 
700  ft.  per  minute.  (This  shoe  did 
not  differ  greatly  in  weight  from  the 
one  used  previously — 4.36  lb.  as  com¬ 
pared  with  4.59  lb. ) . 

Velocities  of  Hit  in  Commercial 
Crushers — In  connection  with  the  data 
given  above,  it  is  interesting  to  tabu¬ 
late  the  velocity  of  hit  of  a  few  common 
types  of  crushing  machines. 

Velocity  of  hit  of  stamps  is  calcu¬ 
lated  by  applying  the  law  of  falling 
bodies  just  as  was  done  for  the  drop- 
weight  crusher.  The  most  common 
height  of  drop  for  stamps  is  7  in.,  and 
this  drop  gives  the  shoe  a  terminal 
velocity  of  375  ft.  per  minute. 

Velocity  of  hit  for  roll  crushers  is 
calculated  by  determining  twice  (inas¬ 
much  as  there  are  two  rolls)  the  hori¬ 
zontal  component  of  the  velocity  of  a 
point  on  the  roll  face  just  as  the  par¬ 
ticle  is  nipped  between  the  rolls.  This 
velocity  of  hit  will  depend  both  on 
the  angle  of  nip  and  the  peripheral 


speed  of  the  rolls.  A  few  typical  ex¬ 
amples  are  tabulated  in  Table  IX. 


Table  IX — Velocity  of  Hit  for 
Roll  Crushers 


Diameter  of 
Rolls  io 
Feet 

R.p.  M. 

Angle  of  Nip 

Velocity 
ot  Hit, 
Feet  per 
Minute 

2.5 

108 

13  deg.  24  min. 

198 

3.0 

90 

19  deg.  00  min. 

284 

3.5 

90 

17  deg.  36  min. 

304 

4.0 

65 

15  deg.  36  min. 

220 

4.5 

92 

23  deg.  54  min. 

540 

6.0 

72 

17  deg.  00  min. 

400 

Average . 

324 

In  a  cone  crusher,  we  may  consider 
a  point  on  the  crushing  head  alter¬ 
nately  approaching  and  receding  from 
the  bowl  liner.  Such  a  point  has  a 


4.  When  the  amount  of  feed  is  kept 
constant,  the  amount  of  new  surface 
produced  per  kilogram-centimeter  de¬ 
creases  as  the  velocity  of  hit  increases. 
If,  however,  the  amount  of  feed  is  pro¬ 
portioned  to  the  kinetic  energy  of  the 
shoe,  the  surface  produced  per  unit 
of  energy  increases  with  the  velocity 
of  hit. 

5.  High  velocities  of  hit  produce  a 
crushed  product  of  more  uniform  size 
distribution  than  do  low  velocities  of 
hit,  and  as  the  velocity  of  hit  increases 
the  maximum  point  on  the  distribution 
curve  moves  toward  the  smaller  sizes. 
High  velocities  of  hit  tend  to  produce 
abnormally  large  amounts  of  very  fine 
particles. 

{Continued  on  page  52) 


Table  X — Velocity  of  Hit  for  a  Cone  Crusher 


Velocity  of  Hit, 


Open 

Feet  Per  Minute 

Size  of  Cone,  Feet 

R.p.  M .  of 
Head 

Set,  In. 

Position,  / — 
In. 

Average 

Maximum 

3 

290 

Vi 

109 

170 

4 

243 

Vi 

146 

151 

4 

243 

Va 

122 

191 

5.5 

243 

Vi 

162 

254 

7 

218 

Vs 

177 

278 

Average . 

133 

209 

46 
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THREE-DRUM  SCRAPER  HOIST,  driven  by  a  3S-hp.  motor  and  operating  a  hoe-type  scraper  in  the 

Lake  Superior  Iron  Country 


Automatic  Circuit  Breakers 
For  Scraper  Hoist 
Motors 


terials,  and  the  operating  toggle 
mechanism  is  “trip-free”  of  the  handle 
in  all  positions  and  is  of  the  “quick- 
make”  and  “quick-break”  type.  The 
tripping  mechanisms  are  protected  and 
sealed  to  prevent  tampering  with  cali¬ 
bration. 

For  slusher  hoist  service,  a  100- 
amp.,  250-volt,  d.c.,  two-pole  circuit 
breaker  is  used.  The  trip  unit  nearest 
the  full-load  current  rating  of  the 
motor  and  which  will  permit  the  start¬ 
ing  current  inrush  of  the  motor  has 
been  found  most  suitable  for  this  ap¬ 
plication.  Although  the  breaker  does 
not  give  as  close  protection  to  the 
motor  as  an  overload  relay,  it  does 
give  ample  protection  against  exces¬ 
sive  peak  loads  and  stalled  scraper 
conditions. 

Where  a  three-phase  a.c.  induction 
motor  is  used,  a  three-pole  breaker  is 
employed.  Over-current  in  any  one  of 
the  thr«!e  poles  will  open  all  three  lines 
to  the  motor,  because  all  the  operat¬ 
ing  fingers  are  attached  to  a  common 
operating  crossbar,  which  is  actuated 
by  a  common  tripping  unit.  This  is 
an  improvement  over  the  three-pole 
fused  switch,  as  often  only  one  fuse 
has  blown,  allowing  the  motor  to 
operate  single  phase. 

Since  automatic  circuit  breakers 
have  been  used  in  connection  with  the 
slusher  hoist  motors,  armature  failures 
due  to  maintained  high  peaks  and 
stalled  scrapers  have  been  largely 
eliminated. 


WITH  THE  INCREASED 
USE  of  the  electric  slusher 
hoist  in  underground  min¬ 
ing  operations,  the  pro¬ 
tection  of  the  hoist  motor  has  received 
attention,  due  to  armature  bum-outs 
caused  mainly  by  stalled  scrapers  and 
exceptionally  high  sustained  peak 
loads  which  approach  the  stalled  cur¬ 
rent  condition.  Some  operations  have 
turned  to  thermally  operated  auto¬ 
matic  circuit  breakei’s  as  a  solution  of 
this  problem,  materially  reducing  ar¬ 
mature  failures. 

Where  the  condition  of  extremely 
high  relative  humidity  is  met  in  under¬ 
ground  mines  with  the  presence  of 
corrosive  salts  in  solution  in  the  mine 
water,  the  sheet-steel  inclosures  of  the 
control  equipment  tend  to  corrode, 
with  the  formation  of  a  chemical  pre¬ 
cipitate  on  the  contacts  of  the  fuse 
holders,  causing  high  resistance  con¬ 
tact.  Events  have  proved  that  the  use 
of  fuses  in  the  underground  operations 
was  not  the  most  satisfactory  protec¬ 
tion  to  the  slusher  hoist  motor. 

Approximately  three  years  ago,  a 
few  mines  installed  some  automatic 
circuit  breakers,  replacing  the  fused 
safety  switch  on  their  slusher  hoists. 
The  first  of  these  worked  so  well  that 
these  mines  installed  a  circuit  breaker 
with  each  new  hoist,  and  began  a  pro¬ 
gram  of  replacing  a  number  of  fused 
switches  with  breakers  each  month, 
until  all  of  their  hoists  are  now 
equipped  with  these  De-ion  breakers. 


Found  to  give  better  pro 
tection  than  the  use  oj 
fuses 


J.  M.  Leonard 

W estingliouse  Electric  Sr  Manufacturing 
Company 
Duluth,  Minn. 


The  breaker  was  originally  devel¬ 
oped  to  give  individually  inclosed  cir¬ 
cuit-breaker  protection  for  main 
services,  light,  and  power  wiring  sys¬ 
tems.  In  using  it  as  a  motor-starting 
switch,  it  is  required  to  operate  both 
manually  and  from  overcurrent  ap¬ 
proximately  six  to  ten  times  a  day. 
Obviously,  this  requirement  is  more 
severe  than  that  of  a  breaker  protect¬ 
ing  a  feeder  circuit  which  is  operated 
perhaps  not  more  than  once  a  month. 

Tie  breaker,  when  inclosed  in  a 
cadmium-p’ated,  dust-resisting  steel 
inc'osure,  has  withstood  such  severe 
operating  service  and  corrosive  humid 
underground  atmosphere  satisfactorily. 
Metal  parts  and  bearings  are  corro¬ 
sion  resistant,  the  contacts  are  made  of 
special  non-welding  non-oxidizing  ma¬ 
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Magnetic  Concentration 

On  the  Mesabi 

Makes  Progress 


The  magnetic  roasting 

and  concentration  plant  of 
Butler  Brothers  is  situated  on 
the  Mesabi  iron  range  at 
Cooley,  Minn.  The  plant  was  built  in 
1934  under  a  cooperative  agreement 
between  the  University  of  Minnesota 
and  Butler  Brothers  and  was  operated 
during  the  1934  and  1935  seasons  as 
an  experimental  unit  under  the  direc¬ 
tion  of  the  staff  of  the  Mines  Experi¬ 
ment  Station  of  the  University.  Then 
the  interests  of  the  University  were 
sold  to  Butler  Brothers,  and  the  plant 
was  put  into  semi-commercial  opera¬ 
tion  in  the  spring  of  1936.  The  sea¬ 
son  just  closed  marks  the  fourth  year 
of  operation. 

Installation  of  this  plant  at  Cooley 
made  an  ideal  set-up,  as  it  was  possi¬ 
ble  to  treat  a  material  already  mined 
and  of  approximately  the  desired  size. 
If  the  cost  of  mining  were  to  be  added 
to  the  operating  cost  of  this  plant, 
the  project  would  have  been  out  of  the 
question.  The  plant  feed  consists  of 
— li-in.  jig  tailings,  averaging  42  to 
50  per  cent  iron,  which  have  been  re¬ 
jected  from  the  nearby  Harrison  and 
Patrick  jigging  and  washing  plants. 
The  jig  ore  of  the  Cooley  district 
tends  to  be  slabby  and  porous,  and 
this  structure  results  in  appreciable 
iron  values  being  lost  in  jigging.  Tail¬ 
ings  consist  principally  of  three  mate¬ 
rials  :  comparatively  clean  hematite, 
comparatively  clean  silica,  and  tacon- 
ite,  and  various  combinations  of  these 
three  mechanically  attached  to  one 
another.  Further  gravity  concentration 
of  these  tailings  has  been  tried,  but 
has  not  been  satisfactory;  on  the  other 
hand,  it  has  been  found  that  magnetic 
roasting  and  concentration  does  pro¬ 
duce  a  good  recovery  of  a  satisfactory 
grade  of  concentrate  which  is  coarse 
enough  in  size  so  as  not  to  require 
sintering. 

Fig.  1  shows  the  plant  as  con¬ 
structed  in  1934.  It  consists  of  three 
major  parts:  (1)  Preparation  plant. 
The  feed  is  put  through  a  vertical 


Butler  Brothers  plant  at 
Cooley  treats  roasted  jig 
tailings  on  wet  cobbers 
successfully  .  .  .  To  be 
remodeled  and  enlarged 
this  spring 


John  J.  Craig 

Superintendent,  Magnetic  Roasting  and 
Concentration  Plant,  Butler  Brothers, 
Cooley,  Minn. 

shaft-type  dryer  in  which  the  moisture 
of  the  feed  is  reduced  from  an  initial 
content  of  from  8  to  10  per  cent  to  a 
final  content  of  approximately  3  per 
cent,  by  means  of  hot  gases  derived 
from  the  combustion  of  fuel  oil.  The 
ore  is  then  crushed  and  screened  be¬ 
fore  being  charged  to  the  furnace. 
(2)  Roasting  furnace.  The  roasting 
furnace  is  a  vertical  shaft-type  fur¬ 
nace  through  which  the  ore  travels 
continuously  by  gravity.  The  ore  is 
heated  in  the  upper  part  of  the  fur¬ 
nace  by  means  of  hot  gases  derived 
from  the  combustion  of  fuel  oil;  re¬ 
duced  from  the  hematite  state  -to  the 
magnetite  state  in  the  lower  part  of 
the  furnace  by  means  of  oil  vapor  as 
a  reducing  agent;  and  quenched  in 
water  at  the  bottom  of  the  furnace  be¬ 
fore  being  discharged.  (3)  Concen¬ 
tration  plant.  The  artificial  magnetite 
discharged  from  the  roasting  furnace 
is  concentrated,  wet,  by  means  of  mag- 

^  For  a  complete  description  of  this  roast¬ 
ing  furnace,  see  the  following  references : 
E.  W.  Davis :  “First  Magnetic  Roasting 
Plant  in  the  Lake  Superior  Region,’ 
A.I.M.E.  Tech.  Pub.  731  (1936).  Also, 

E.  W.  Davis :  “Magnetic  Roasting  of  Iron 
Ore.’’  Bull.  13,  Mines  Experiment  Station, 
University  of  Minnesota  (1937). 


netic  concentrators,  the  two  final 
products  from  the  plant  being  the 
magnetite  concentrate,  which  is 
shipped,  and  the  fine  tailing,  which 
goes  to  the  tailing  pond,  as  is  shown 
in  the  line  cut  on  page  49. 

Fig.  2  shows  a  condensed  mechani¬ 
cal  flowsheet  of  the  plant.  The  jig 
tailings,  approximately  — li  in.  in 
size,  are  dried  to  about  3.0  per  cent 
moisture,  crushed  to  approximately 
— I  in.  in  a  Symons  crusher,  and 
screened  at  3  mesh,  the  two  screen 
products  being  elevated  separately  to 
the  furnace  feed  bins.  The  ore  is  con¬ 
verted  from  hematite  (Fe203)  to  mag¬ 
netite  (Fe304)  in  the  furnace^;  the 
roasted  product  is  discharged  under 
water  by  means  of  a  spiral  scoop  and 
pipe  launder  (No.  1),  which  dis¬ 
charges  the  product  into  pipe  launder 
No.  2  at  the  end  of  which  is  a  :^-in. 
punched  plate  trommel.  Trommel  over¬ 
size  is  elevated  in  a  bucket  elevator  to 
a  fs-in.  wet  vibrating  screen  at  the 
top  of  the  concentration  plant;  the 
trommel  undersize,  containing  a  large 
amount  of  water  discharged  from  the 
furnace,  goes  to  a  sand  pump,  which 
elevates  it,  together  with  the  ball-mill 
product,  to  a  settling  cone  also  at  the 
top  of  the  plant. 

Oversize  ( — I  in.  -f-  A  in.)  from 
the  vibrating  .screen  goes  to  the  coarse 
magnetic  cobber,  which  produces  a 
magnetite  concentrate  and  a  middling; 
the  undersize  ( — A  in.  -f-  A  in.)  goes 
to  the  intermediate  magnetic  cobber, 
which  likewise  produces  a  magnetite 
concentrate  and  a  middling.  The  set¬ 
tling  cone  overflows  a  low-grade  tailing 
product,  which  includes  approximately 
50  per  cent  of  the  water  in  the  cone 
feed;  cone  underflow  goes  to  a  rake 
classifier,  which  also  overflows  a  low- 
grade  tailing.  Cone  and  classifier 
overflows,  together  with  a  small 
amount  of  overflow  from  each  of  the 
magnetic  cobbers,  constitute  the  final 
plant  tailing,  which  is  pumped  to  the 
tailing  pond. 

The  classifier  rake  product  goes  to 
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two  fine  cobbers  operating  in  parallel, 
each  cobber  producing  a  magnetite 
concentrate  and  a  middling.  These 
two  middlings  are  further  concen¬ 
trated  on  a  third  fine  cobber,  also- 
producing  a  final  concentrate  and  a 
middling.  This  middling,  together  with 
the  coarse  and  intermediate  middlings, 
goes  to  a  5x4-ft.  ball  mill  for  further 
liberation  of  the  iron  oxide,  the  ball- 
mill  product  going  to  the  sand  pump 
and  being  elevated  to  the  cone  with  the 
original  trommel  undersize.  All  of 
the  cobber  concentrates  go  to  the  con¬ 
centrate  conveyor  belt,  at  the  end  of 
which  is  a  demagnetizing  coil,  through 
which  the  concentrate  falls  freely  into 
the  concentrate  bin.  This  demagnetized 
concentrate  is  shipped  to  the  docks  at 
the  Upper  Lake  Ports,  where  it  is 
mixed  with  other  ores. 

Fig.  3  shows  a  view  of  the  concen¬ 
tration  plant  as  constructed  in  1934, 
and  although  several  changes  have 
been  made  since  then  in  the  auxiliary 
equipment  and  in  the  position  of  the 
cobbers,  it  indicates  the  general  ar¬ 
rangement  of  the  plant  and  furnishes 
a  view  of  the  magnetic  cobbers,  four 
of  which  are  shown. 

Fig.  4  presents  a  summarized  nor¬ 
mal  metallurgical  flowsheet  of  the 
entire  plant,  whereas  Fig.  5  shows  the 
summarized  metallurgical  flowsheet  of 
the  concentration  plant  only.  Analyses 
and  the  per  cent  weights  are  on  a  dry 
basis.  The  screen  analyses  of  the 
principal  products  are  shown  in  the 
accompanying  table. 

Capacity  of  the  plant  is  normally 
265  tons  of  feed  and  approximately 
175  tons  of  concentrate  per  24-hour 
day.  The  plant  feed  rate  is  limited 
by  the  furnace  capacity;  the  furnace 
feed  rate  normally  varies  from  10  to 
11  tons  per  hour,  depending  on  the 
structure  of  the  ore  and  the  distribu¬ 
tion  of  the  sizes  in  the  furnace  feed. 
This  plant  has  produced  57,000  tons 
of  concentrate,  24,000  tons  of  which 
was  produced  during  the  1937  season. 

The  roasting  efficiency  of  the  fur¬ 
nace  product  is  shown  on  the  metal¬ 
lurgical  flowsheet  as  91.23  per  cent, 
which  means  that  91.23  per  cent  of  the 
iron  in  the  furnace  product  has  been 
converted  to  the  magnetic  state  as  in¬ 
dicated  by  a  magnetic  tube  concentra¬ 
tion  test  made  at  — 100  mesh.  Roast¬ 
ing  efficiency  depends  not  only  on  the 
furnace  operating  conditions  but  also 
on  the  structure  and  the  composition 
of  the  furnace  feed,  with  particular 
reference  to  the  quantity  of  paint 
rock  present,  and  on  the  distribution 
of  the  sizes  in  the  feed.  Inasmuch  as 
iron  silicates,  such  as  are  found  in  the 


Fig.  1  .  .  .  MAGNETIC  ROASTING  AND  CONCENTRATION  PLANT  oi  Butler  Brothers, 
at  Cooley,  Minn.,  on  the  Mesabi  range.  It  consists  oi  three  major  ports — namely,  the 
preparation  section,  the  roasting  furnace,  and  the  concentrator.  The  last  is  in  the 

center  of  the  picture 
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.  CONDENSED  MECHANICAL  FLOWSHEET  of  the  plant  at  Cooley.  lig  tailings 
are  crushed,  screened,  roasted,  and  concentrated  magnetically 


Fig.  3  .  .  .  THE  CONCENTRATION  PLANT,  as 
buUt  in  1934  and  essentially  os  it  is  today.  A 
close-up  yiew.  Four  magnetic  cobbers  ore  shown 
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%  m  100.00  %  Moisture  8.40 
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Dryer 
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paint  rock,  are  not  re.luced  in  the 
roasting  t’urnaoe.  the  presence  of  this 
minei’al  in  the  feel  decreases  the  re¬ 
covery  of  concentrate  produced. 

The  problem  of  classitication  in  the 
plant  ditfers  from  that  in  the  normal 
gravity  concentration  plant  because 
the  middling  material  discharged  from 
the  ball-mill  has  already  been  mag¬ 
netized  while  passing  through  the 
cobbers.  In  the  tirst  two  years  of  the 
operation,  a  demagnetizing  coil  was 
placed  ahead  of  the  ball-mill  so  that 
the  ball-mill  feed  would  be  demag¬ 
netized  to  obtain  free  settling  of  the 
particles  in  the  classitier.  At  that 
time,  the  combined  cone  and  classitier 
overflow  was  thickened  and  sent  to  an 
18-ft,  magnetic  log  washer  for  recov¬ 
ery  of  the  tine  iron  values.  It  was  then 
shown  that  equally  good  recovery 
could  be  obtained  by  omitting  the  de¬ 
magnetizing  coil  and  allowing  the  ball- 
mill  product  to  go  to  the  classifier  in 
a  magnetized  state.  It  Avas  apparent 
that  the  larger  particles  of  magnetite 
acted  as  collectors  for  the  fine-sized 
magnetite  particles.  As  a  result  these 
fine  particles  of  magnetite  were  dis¬ 
charged  Avith  the  classifier  rake  prod¬ 
uct  and  recovered  on  the  magnetic 
cobbers.  Use  of  the  magnetic  log 
Avasher  Avas  then  discontinued,  as  no 
further  recovery  of  suitable  concen¬ 
trate  could  be  made  from  the  over- 
floAvs. 

Magnetic  tube  concentration  tests 
made  on  the  cone  and  classifier  oA’er- 
floAvs  after  further  grinding  indicate 
additional  recoA'erA-  could  be  obtained 
by  increasing  the  grinding  capacity 
of  the  plant.  The  magnetic  iron  con¬ 
tent  of  the  total  overfioAvs,  which  is 
shoAA'n  on  the  flowsheet  to  be  6.04  per 
cent,  AA’ould  be  someAA’hat  reduced  Avith 
the  finer  grinding  and  concentration. 
Inasmuch  as  it  has  been  desirable  from 
a  shipping  standpoint  to  maintain  the 
quantity  of  the  — 100  mesh  material  in 
the  final  concentrate  at  approximately 
10  per  cent  or  less,  no  effort  has  been 
made  to  date  to  increase  the  grinding 
capacity. 

The  five  magnetic  cobbers  used  are 
AA'et  magnetic  concentrators,  construc¬ 
tion  of  Avhich  is  shown  in  Fig.  6.  Each 
cobber  consists  of  a  cylindrical  drum 
31  in.  in  diameter  and  32  in.  long 
mounted  in  a  tank  equipped  with  a 
dewatering  drag  for  removing  the  mid¬ 
dling.  The  magnets  inside  the  drum 
are  stationary  and  have  an  effective 
AA'idth  of  24  in.  As  the  drum  revolves, 
the  pieces  of  magnetite  oscillate  on  its 
surface,  due  to  the  alternating  polarity 
of  the  magnets,  and  are  removed  from 
the  drum  bv  means  of  a  take-off  roller 


Fig.  4  .  .  .  Metallurgical 
flowsheet,  eummarized,  of 
the  entire  plant.  Analyses 
and  per  cent  weights  are 
given  on  a  dry  basis 
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Fig.  S  .  .  .  Summarized 
metallurgical  flowsheet  for 
the  concentration  plant  only 
is  shown  here.  As  in  Fig.  4, 
onalyses  and  per  cent 
weights  are  given  on  o 
dry  basis 


t  Includes  dust  and  slime  losses 

t  Includes  loss  in  weight  of  oxygen  and  water  of  crystalli'zation 
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ng.  S  .  .  .  FIAFE  WET  MAGNETIC  COBBERS,  such 
os  this,  are  used  in  the  concentration  plant.  In 
construction,  each  unit  coiuists  of  o  31x32-in. 
drum  mounted  in  a  tonk  and  equipped  with  a  de¬ 
watering  drag  for  removing  the  middling 
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inado  of  mild  steel  and  rolatiiif;  at  a 
re’atively  high  spwd.  Movement  of 
the  drum  through  the  water  produees 
a  washing  aetion  that  tends  to  wash 
out  fine  {)ieees  of  non-magnetie  mate¬ 
rial  that  may  he  tra{>ped  between  ))ieees 
of  magnetite  and  the  drum  surface.  A 
small  stream  of  fi'esh  water  entering 
the  tank  on  the  discharge  side  of  the 
drum  aids  in  the  washing.  The  non¬ 
magnetic  and  the  weakly  magnetic 
materials  constituting  the  middling 
fall  to  the  bottom  of  the  tank  and 
are  rakerl  out  by  the  dewatering  drag. 
At  present,  only  three  of  the  cobbers 
are  equipped  with  dewatering  drags, 
and  the  other  two  are  equipped  with 
spigot  discharges.  The  cobbers  were 
originally  made  with  a  tailing  spout 
to  discharge  low-grade  tailing  par¬ 
ticles  that  would  be  discarded  first 
from  the  drum.  It  was  found,  how¬ 
ever,  that,  due  to  the  structure  of  the 
ore,  it  was  impossible  to  produce  a 
low-grade  tailing  from  these  cobbers, 
and  the  tailing  spout  was  eliminated. 
Three  products  are  therefore  made 
from  each  cobber :  a  concentrate,  a 
middling,  and  an  overflow  which  con¬ 
tains  a  small  amount  of  low-grade 
solids. 

At  an  earlier  date,  it  had  been  felt 
that  a  thin  film  of  magnetite  on  the 
outside  of  a  piece  of  ore  was  all  that 
was  necessary  to  cause  its  retention  in 
a  magnetic  field.  In  the  experimental 
work  conducted  at  the  Mines  Experi¬ 
ment  Station  previous  to  the  erection 
of  the  plant,  it  was  found  that  this 
was  not  true,  but  that  the  force  of 
attraction,  for  a  given  field  strength, 
depended  on  the  ratio  of  the  weight 
of  magnetic  iron  in  the  piece  to  the 
total  weight  of  the  piece.  This  is  an 
all-important  factor,  affecting  not 
only  the  concentration  of  the  roasted 
ore,  but  also  the  actual  roasting  of  the 
ore,  as  it  is  obvious  that,  for  best  re¬ 
sults,  the  furnace  operating  condi¬ 
tions,  particularly  the  maximum  size 
of  ore  particle  and  the  time  for  reduc¬ 
tion,  must  be  such  as  to  accomplish 
reduction  of  the  entire  piece  and  not 
just  a  “skin”  roast.  Examination  has 
shown,  however,  that  a  number  of  the 
coarser  pieces  of  concentrate  may  con¬ 
tain  a  small  core  or  center  of  red 
hematite;  these  pieces  appear  to  be 
high-grade  concentrate,  which  means 
that  the  ratio  of  the  weight  of  mag¬ 
netic  iron  to  the  total  weight  of  the 
piece  is  sufficiently  high  for  the  piece 
of  concentrate  to  be  recovered  by  the 
magnetic  drum. 

In  the  present  plant  flowsheet  the 
two  cobbers  taking  the  coarse  and  in¬ 
termediate  feeds  are  working  entirely 
on  the  original  concentration  plant 
feed,  and  the  three  fine  cobbers,  op¬ 
erating  mainly  in  the  regrinding  cir¬ 
cuit,  also  receive  a  small  amount  of 
undersize  from  the  A-in.  trommel. 
Due  to  the  necessity  of  keeping  the 
total  concentrate  as  coarse  in  size  as 
possible,  the  ball-mill  grinding  is 


fairly  coarse,  with  the  result  that  the 
circulating  load  is  normally  equiva¬ 
lent  in  tonnage  to  that  of  the  original 
plant  feed.  At  times,  when  the  roast¬ 
ing  efficiency  of  the  furnace  falls  off, 
due  to  difficulties  in  furnace  opera¬ 
tion  or  to  adverse  furnace  feed,  the 
circulating  load  increases  to  a  point 
where  the  plant  equipment  becomes 
overloaded,  and  it  is  then  necessary 
to  bypass  part  of  the  fine  cobber  mid¬ 
dling  to  the  tailing  belt,  which  dis¬ 
charges  into  tailing  cars.  It  is  only 
at  these  times  that  any  coarse  tailing 
is  rejected  from  the  plant. 

From  the  flowsheets  it  may  be  seen 
that  the  weight  recovery  of  concen¬ 
trate  is  75.17  per  cent  of  the  furnace 
product.  This  recovery  depends  not 
only  on  the  iron  content  of  the  fur¬ 
nace  product  but  also  on  the  roast 
efficiency  of  the  furnace  product,  the 
structure  of  the  ore,  and  the  grade  of 


iron  is  recovered  in  the  cobber  con¬ 
centrate,  resulting  from  an  associa¬ 
tion  of  a  small  amount  of  non-mag- 
netic  iron  with  a  relatively  large 
amount  of  magnetic  iron  in  some  of 
the  individual  pieces;  this  condition 
occurs  more  in  the  larger  pieces  than 
in  the  smaller  pieces.  Tailing  con¬ 
tains  6.04  per  cent  magnetic  iron,  or 
3.15  per  cent  of  the  magnetic  iron 
units  in  the  furnace  product.  This 
leaves  96.85  per  cent  of  the  mag¬ 
netic  iron  units  in  the  furnace  prod¬ 
uct  as  contained  in  the  concentrate. 
The  difference  between  the  98.88  per 
cent  and  the  96.85  per  cent  repre¬ 
sents  the  additional  percentage  of 
units  recovered  in  the  form  of  non¬ 
magnetic  iron. 

The  magnetite  concentrate,  which  is 
in  a  magnetized  state  from  the  action 
of  the  magnetic  cobblers,  is  demag¬ 
netized  by  passing  the  concentrate 


Screen  Analyses  of  Various  Plant  Products 


Furnace 

Feed 


Furnace 

Total 

Product 

Concentrate 

Tailing 

Size  %  Wt.  %  Fe  %  Wt.  %  Fe  %  Wt.  %  Fe  %  Wt.  %  Fe 

-1.050  in.  +0.742  in .  5.15  50.70  1.30  50.15  0.13  65.34  . 

+0.525  in .  12.12  49.85  11.58  53.18  5. .54  65.92  . 

+  0.371  in .  21.16  47.69  20.51  53.58  16.71  64.16  . 

+  4  mesh .  32.31  49.31  36.71  55.75  25.26  64.13  _ -. . 

+  8  mesh .  8. .58  50.14  9.72  56.35  8.68  64.47  . 

+  14  mesh . 3.60  48.00  3.82  53.78  5.56  62.71  . 

+  28  mesh .  2.98  48.02  2.77  52.42  5.75  60.49  0.11  24.41 

+  48  mesh .  2.22  50.18  2.47  53.10  10.33  59.27  0.63  22.70 

+  65  mesh .  1.36  51.62  1.18  54.24  5.00  59.88  1.48  17.17 

+  100  mesh .  1.66  51.75  1.39  53.10  6.94  60.07  5.08  16.14 

-100  mesh .  8.86  24.38  8.55  25.76  10.10  59.96  92.70  20.87 


Totals .  100.00  46.97  100.00  52.14  100.00  62. .56  100.00  20.59 


concentrate  produced.  The  concen¬ 
trate  is  shown  to  be  62.56  per  cent 
iron  and  11.38  per  cent  silica.  The 
iron-silica  ratio  of  the  concentrate 
varies  considerably  from  that  of  the 
concentrates  produced  in  the  washing 
and  jigging  plants,  due  to  loss  in 
weight  of  oxygen  and  combined  water 
in  the  furnace  operation.  The  phos¬ 
phorus  content  of  the  total  concentrate 
is  0.045  per  cent,  compared  with  0.040 
per  cent  in  the  furnace  product  and 
0.036  per  cent  in  the  furnace  feed; 
this  increase  is  due  to  the  fact  that 
the  phosphorus  is  associated  more 
with  the  iron  oxides  than  with  the 
gangue  minerals. 

Iron  recovery  in  the  total  concen¬ 
trate  is  shown  to  be  90.20  per  cent 
based  on  the  furnace  product,  whereas 
the  indicated  magnetic  iron  recovery 
in  the  total  concentrate  is  98.88  per 
cent.  This  latter  recovery  of  98.88  per 
cent  is  the  percentage  that  the  total 
iron  units  in  the  concentrate  bear 
to  the  magnetic  iron  units  in  the 
furnace  product.  The  combined  units 
of  total  iron  in  the  concentrate  and 
the  units  of  magnetic  iron  in  the  plant 
tailing  are  greater  than  the  units  of 
magnetic  iron  in  the  original  furnace 
product,  because  some  non-magnetic 


through  a  demagnetizing  coil;  this  is 
a  220-volt  alternating-current  solenojd 
coil,  with  a  3i-in.  Micarta  tube  in  the 
center  through  which  the  ore  falls. 
Inasmuch  as  the  particles  of  the  mag¬ 
netized  concentrate  tend  to  adhere  to 
each  other  and  form  a  semi-mat,  it  is 
readily  seen  that  demagnetization  of 
the  ore  results  in  a  shipping  product 
that  can  be  more  easily  mixed  with 
other  ores,  and  one  from  which  the 
moisture  will  drain  more  freely. 

Although  the  plant  operating  costs 
have  been  materially  decreased  during 
the  past  four  years  of  operation,  due 
to  increased  tonnage  and  to  improve¬ 
ments  made  in  the  equipment  and  in 
its  operation,  the  present  operation  of 
the  plant  as  a  whole  is  not  economical, 
owing  to  the  still  relatively  small  daily 
tonnage  handled.  Changes  are  con¬ 
templated  for  the  1938  season  which 
should  result  in  a  further  reduction  of 
operating  costs.  Expansion  of  the 
plant,  contemplated  for  a  near  future 
date,  is  expected  to  put  it  on  a  com¬ 
mercial  basis,  assuming  a  low  delivery 
cost  of  the  feed  to  the  plant.  More¬ 
over,  the  concentrate  cannot  stand  any 
considerable  amount  of  royalties  or 
taxes  and  still  leave  the  process  as 
commercial. 
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Conveyor  Transport  in  a 
Mesabi  Underground  Mine 

{Continued  from  page  30) 

rock  bench,  so  that  no  stockpile  tres¬ 
tle  work  is  required  when  the  electric 
locomotive  and  dump  cars  begin  form¬ 
ing  the  stockpile  from  the  edge  of 
this  bench. 

During  the  summertime  no  need  for 
stockpiling  exists ;  consequently,  cur¬ 
rent  production  is  diverted  to  the  field 
conveyor  shown  in  Figs.  1  and  2  and 
in  the  accompanying  photograph.  This 
conveyor  also  receives  the  ore  taken 
from  the  stockpile  for  washing  by  a 
li-cu.yd.  shovel,  which  loads  it  into  a 
traveling  hopper.  The  hopper  is 
mounted  on  rails  and  travels  the 


entire  length  of  the  conveyor.  It 
keeps  the  belt  loaded  to  capacity  by 
means  of  an  apron  feeder  of  adjust¬ 
able  speed.  The  field  conveyor  must 
be  moved  as  each  stockpile  cut  is 
completed.  It  is  so  arranged,  more¬ 
over,  that  it  also  receives  the  cur¬ 
rent  production,  which  it  delivers,  to¬ 
gether  with  the  ore  taken  from  the 
stockpile,  at  any  point  in  its  setting 
onto  a  gathering  conveyor.  The  lat¬ 
ter  in  turn  delivers  the  ore  to  a  series 
of  conveyors  which  elevate  it  out  of 
the  pit  and  deliver  it  in  turn  to  the 
storage  bin,  the  crushing  and  screen¬ 
ing  unit,  and  finally  to  the  washing 
plant. 

This  system  of  transportation  in¬ 
volves  the  use  of  a  total  of  4,440  ft. 
of  30-in.  belt  conveyor,  of  which 
2,135  ft.  is  underground  and  2,305  ft. 
either  in  the  open  pit  or  on  surface. 
There  are  fifteen  complete  conveyor 
units  involved,  all  of  which  are  inter¬ 
locked  so  as  to  shut  down  the  entire 
system  in  case  of  accident  to  any 
individual  unit.  The  system  was  de¬ 
signed  to  handle  up  to  400  long  tons 
per  hour  of  wash  iron  ore. 

The  installation  has  proved  its  effi¬ 
ciency  in  every  way.  It  not  only 
reduces  the  operating  costs  of  trans¬ 
portation  to  a  minimum  but  also  in¬ 
sures  against  interruptions  of  pro¬ 
duction  in  every  working  place  in  the 
mine,  inasmuch  as  chutes  can  be  emp¬ 


tied  continuously  without  having  to 
wait  for  motors  and  cars  used  in  the 
conventional  way  of  mining. 

All  of  the  conveyors  are  of  standard 
design  and  use  30-in.  belts,  so  that 
all  belts  and  idlers  are  interchange¬ 
able.  Drives  naturally  cannot  be  in¬ 
terchanged,  due  to  the  varying  horse¬ 
power  requirements.  All  conveyor 
stands  and  galleries  are  of  frame  con¬ 
struction  except  that  of  field  conveyor 
No.  9,  which  is  made  up  of  sectional 
steel  stands,  each  section  being 
mounted  on  skids  to  enable  it  to  be 
changed  in  location  from  one  shovel 
cut  to  the  next. 

The  standard  spacing  of  troughing 
idlers  is  3  ft.  6  in.  except  at  the  load¬ 
ing  point,  where  rubber-covered  idlers 
are  inserted  at  2  ft.  6  in.  spacing. 


The  standard  spacing  of  return  idlers 
is  10  ft. 

Wherever  possible,  especially  on  the 
larger  units,  gravity  take-ups  are  used. 
All  incline  conveyors  are  equipped 
with  automatic  band-type  brakes  to 
prevent  accidents  in  case  of  power 
failure. 

A  list  of  the  LaRue  mine  convey¬ 
ing  units  is  given  in  the  accompanying 
table. 

On  the  map  in  Fig.  1  will  be  found 
the  length  and  speed  of  each  conveyor 
belt  of  the  underground  system.  Pres¬ 
ent  working  places  on  both  the  sub- 
level  and  the  main  level  are  shown. 
The  tonnage  produced  per  eight-hour 
shift  is  also  indicated  for  each  drift 
entering  each  working  place,  together 
with  the  height  of  the  posts  and  the 
length  of  the  caps  in  some  cases.  It 
will  be  noted  from  the  map  that  the 
north  side  of  the  mine  is  practically 
exhausted. 

On  the  map  in  Fig.  2  is  shown  in 
a  heavy  broken  line  the  new  conveyor 
belt  system  leading  from  the  gathering 
conveyor  No.  10  up  the  bank  in  unit 
No.  11  and  on  surface  to  the  storage 
bin  via  units  No.  12  and  No.  13. 

The  old  Shada  washing  plant,  which 
is  shown  on  the  map,  was  used  during 
the  past  season  by  the  Clement  K. 
Quinn  Company,  but  at  the  time  this 
map  was  made  was  under  rental  to 
Butler  Brothers. 


"Velocity  of  Hit" 

In  Rock  Crushing 

{Continued  from  page  46) 

G.  The  4.59-lb.  steel  shoe  displayed  a 
very  pronounced  break  in  all  surface- 
velocity  of  hit  curves  at  about  700  to 
724  ft.  per  minute.  In  the  range  in¬ 
vestigated  there  was  no  similar  break 
found  for  heavier  or  lighter  shoes.  This 
sudden  increase  in  the  amount  of  new 
surface  produced  was  due  almost  en¬ 
tirely  to  an  increase  in  the  amount  of 
minus-400  mesh  material.  It  seems  pos¬ 
sible  that  this  peculiar  behavior  is  due 
to  a  certain  optimum  relation  among 
the  variables — weight  of  shoe,  velocity 
of  hit,  particle  size  of  the  feed,  and 
size  of  charge.  Before  any  explanation 
can  be  offered,  it  will  be  necessary  to 
find  out  if  similar  effects  can  be  noted 
with  heavier  and  lighter  shoes.  Prob¬ 
ably  this  will  involve  investigation  of 
the  crushing  of  larger  and  smaller  sand 
grains,  and  larger  and  smaller  charges. 

7.  It  was  found  that  increasing  the 
weight  of  the  shoe  by  simply  resting  a 
lead  weight  on  the  shoulder  of  the  shoe 
was  by  no  means  equivalent  to  using  a 
heavier  solid  steel  shoe.  A  large  part 
of  the  energy  seems  to  go  into  deform¬ 
ing  the  lead,  and  the  amount  of  addi¬ 
tional  crushing  performed  by  the 
“lead’’  shoe  is  small  when  compared 
with  the  extra  kinetic  energy  it  pos¬ 
sesses.  The  6.25-lb.  “lead”  shoe,  made 
by  placing  a  lead  weight  on  the  4.59- 
lb.  steel  shoe,  showed  the  same  “break” 
at  700  ft.  per  minute  as  did  the  orig¬ 
inal  4.59-lb.  shoe.  This  break  was  not 
found  when  a  6.25-lb.  steel  shoe  was 
used. 

T  T  T 

A  New  Tripoli  Plant 
In  Tennessee 

NITIAL  SHIPMENTS  of  ground 
tripoli  have  been  made  by  the 
McCall  Mining  Company,  of 
Huntingdon,  Tenn.,  from  its  neV' 
processing  mill  near  Parsons,  in  De¬ 
catur  County,  Tenn.  This  production 
of  tripoli,  a  heretofore  unexploited  re¬ 
source  of  West  Tennessee,  marks  the 
third  prominent  development  in  the 
mineral  industry  of  that  area  in  1937. 

The  site  of  the  McCall  plant  was 
selected  because  of  extensive  deposits 
available  there  under  conditions  favor¬ 
able  to  mining.  The  tripoli,  a  soft  yet 
coherent  fine-grained  white  type,  oc¬ 
curs  in  massive  thick  deposits. 

The  processing  mill  consists  of  a 
4^x24-ft.  rotary  drying  kiln,  rotary 
screens  of  i-in.  mesh,  a  5  x  12-ft.  tube 
mill,  a  “Raymond”  mechanical  sepa¬ 
rator,  and  accessory  conveyors.  All 
equipment  is  powered  by  a  60-hp. 
diesel  engine,  using  fuel  oil.  The 
finished  product  can  be  classified  to 
99.75  per  cent  through  300  mesh. 
Mill  capacity  is  rated  at  li  tons  of 
ground  tripoli  per  hour. 


Conveyors  in  La  Rue  Mine 


Unit 

No. 

Location 

Length, 

Ft. 

Speed 
F.p.  M. 

1 

U.  G.(a) 

750 

220 

2 

U.G. 

225 

275 

3 

U.  G. 

500 

230 

4 

U.  G. 

160 

200 

5 

U.  G. 

500 

340 

6 

O.  P.  (5) 

260 

3701 

7 

O.  P. 

150 

375  J 

8 

O.  P. 

75 

300 

9 

0.  P. 

600 

250 

10 

0.  P. 

150 

300 

11 

O.  P. 

375 

350 

12 

S(c) 

275 

300 

13 

S 

190 

350 

14 

s 

80 

15 

s 

150 

Lift, 

Ft. 

34  (drop) 
18 
46 


Location 

From  west  side  working  places  to  main  drift 
Main  drift  extension  of  No.  1 
Main  drift  extension  of  No.  2 
Feeder  conveyor  from  Old  North  workings 
Main  drift  extension  of  No.  .3  into  pit 
From  underground  entry  to  surge  bin  conveyor 
No.  8  and  stockpile  pocket  conveyor  No.  7 
Stockpile  pocket  conveyor  extension  of  No.  6 
Transfer  conveyor  to  surge  bin;  also  extension 
of  No.  6 

Field  conveyor  for  stockpile  loading  and  current 
production  in  summer 

Gathering  conveyor  for  field  conveyor  No.  9 
Up  bank  of  open  pit,  extension  of  No.  10 
Crest  of  pit  to  transfer,  extension  of  No.  11 
Transfer  to  storage  bin,  extension  of  No.  12 
From  storage  bin  to  screen  and  crusher  (d) 
Crushing  plant  to  washing  plant  (d) 

(o)  U.  C.  =  Underground.  (5)  O.  P.  =  Open  pit.  (c)  S  =  Stirface.  (d)  Note  that  the  last  two  units, 
Nos.  14  and  15,  are  actually  part  of  the  plant  equipment. 


26 

61 


8 

10 

118 

31J 

30 
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Limestone 

Mining 


THE  LIMESTONE  PLANT  stands  at  the  mouth  of  Muscoda  No.  5  ore  slope.  Two  products 
are  made,  lump  stone  ranging  from  2  to  7  in.  in  size  and  finer  material  ranging  from 

IVt  in.  to  0.063  in. 


In  Muscoda  No.  5 


UNDERGROUND  CREW  of  Muscoda  No.  5  limestone  mine.  These  men  won  the  Sentinels 
of  Safety  trophy  for  1936  for  the  non-metallic  group  in  the  National  Safety  competition  with 
a  record  of  114,701  accident-free  man-hours 

J  and  other  auxiliary  operations  are  described 

The  crew  wins  National  Safety  trophy 


►  DEVELOPMENT  and  mining  prac¬ 
tice  at  Muscoda  No.  5  was  dealt  with 
by  Messrs.  Ball  and  Beck  in  the  first 
part  of  this  article,  published  in  the 
December  isstie.  The  present  conclud¬ 
ing  installment  completes  the  picture 
of  the  work.  The  property  is  interest¬ 
ing  on  several  counts,  particularly  be¬ 
cause  of  the  unique  relationship  of  the 
limestone  and  the  older  iron-ore  work¬ 
ings  and  the  occurrence  of  methane 


During  the  development  of 
the  limestone  mine,  ventila¬ 
tion  was  satisfactorily  main¬ 
tained  by  means  of  a  booster 
fan  of  50,000-c.f.m.  capacity,  installed 
on  the  ore  slope  near  the  foot  of  the 
material  way  to  the  mine.  After  the 
mine  had  been  in  operation  four 
months,  a  large  feeder  of  methane 
gas  was  unexpectedly  encountered  in 
the  2d  Right  Level.  This  feeder  and 
a  small  one  in  the  4th  Right  Level 
were  supplying  approximately  250 
cu.ft.  of  methane  per  minute,  which, 
with  the  gas  from  the  remaining 


workings,  was  sufficient  to  call  for 
the  provision  of  additional  ventila¬ 
tion,  for  which  facilities  were 
promptly  installed. 

The  limestone  mine  and  two  ore 
mines  of  the  Muscoda  division  are 
ventilated  by  means  of  an  8  ft.  by  3 
ft.  6-in.  double-inlet  exhaust  fan. 
This  fan  is  on  the  surface  near  the 
portal  of  the  limestone  mine  (Fig.  7), 
and  is  exhausting  125,000  c.f.m.  of 
air  against  a  3,4-in.  w^ater  gage.  It 
is  driven  by  a  125-hp.,  2,300-volt,  al¬ 
ternating-current  motor  through  fric¬ 
tion  clutches  and  multiple  V-belts, 
An  auxiliary  80-hp.  gasoline  engine 
is  used  as  a  standby  unit  and  is  put 
in  operation  only  in  case  of  an  elec¬ 
tric-power  interruption.  The  slowing 
down  of  the  fan  causes  a  blinker  sys¬ 
tem  to  go  out,  at  the  same  time  sound¬ 
ing  an  automatic  signal  to  warn  the 
attendant.  Twenty-five  thousand 
cubic  feet  of  air  per  minute  is  re¬ 
quired  to  ventilate  the  limestone  mine, 
the  remainder  being  used  for  ventilat¬ 
ing  the  two  adjoining  ore  mines.  The 
ventilating  current  for  the  limestone 
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mine  comes  down  the  ore  slope,  up 
the  material  way  to  the  limestone 
slope,  and  is  split  into  two  currents 
at  this  point  to  ventilate  workings  on 
either  side  of  the  mine.  The  two  splits 
come  together  again  in  the  airway  to 
the  ventilation  raise,  thence  through 
an  overcast  on  the  ore  slope  into  the 
return  airway  paralleling  the  ore 
slope.  Blower  fans  discharging  2,800 
c.f.m.  of  air  through  12-in.  flexible 
tubing  are  used  in  each  mining  level 
to  maintain  ventilation  between  the 
last  crosscut  and  the  face. 

A  certified  gas  inspector  makes  a 
complete  examination  of  all  working 
places  in  the  mine  before  each  shift 
goes  on.  This  is  necessary  because 
feeders  of  methane  gas  seep  into  the 
mine  through  joint  planes  in  the  lime¬ 
stone  bed. 

All  compressed  air  for  use  in  the 
limestone  mine  and  the  two  ore  mines 
of  the  Muscoda  division  is  supplied 
from  three  electrically  driven  com¬ 
pressors  situated  on  the  surface  (Fig. 
8).  One  compressor  at  No.  5  engine 
house  has  a  capacity  of  5,250  cu.ft. 
of  free  air  per  minute.  This  compres¬ 
sor  is  equipped  with  a  five-step  auto¬ 
matic  volume  control,  and  delivers  air 
through  a  12-in.  line  into  the  lime¬ 
stone  mine.  The  other  two  compres¬ 
sors,  of  4,000-cu.ft.  capacity,  are  at 
the  No.  4  ore  mine  engine  house. 
They  are  connected  to  the  12-in.  air 
line  by  an  8-in.  line. 

The  ore  slope  and  limestone  slope 


r.;i 
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THE  SURFACE  HOIST  serving  Muscoda  No.  5  ore  slope  has  a  single  10  x  13-it.  drum  and 
is  driven  by  an  1800-hp.  motor  through  single-reduction  gears.  It  develops  a  hoisting 
speed  of  2000  ft.  per  minute 


FAN  HOUSE  and  air  duct  near  the  portal  of  No.  5  ore  slope.  The  fan  is  an  8x3Vi-ft. 
double-inlet  exhaust  unit  of  125,000  c.f.m.  capacity  and  is  driven  by  a  12S-hp.  motor 


THIS  AIR  COMPRESSOR,  of  5250  cu.  ft.  capacity,  is  eguipped  vrith  five-step  automatic 
volume  control  and  delivers  air  into  the  limestone  line  through  o  12-in.  line 


are  illuminated  with  200-watt,  220- 
volt,  alternating-current  lamps,  sus¬ 
pended  from  brackets  placed  at 
intervals  of  100  ft.  A  floodlight  at 
the  top  of  the  man-and-material  way 
furnishes  its  illumination.  In  the 
mining  levels,  electric  lights  are  con¬ 
nected  to  the  250-volt,  direct-current 
mechanical-loader  circuit. 

Mine-type  telephones  are  located  in 
each  mining  level  and  are  connected 
to  vital  points  both  on  surface  and 
underground.  When  hoisting  or  low¬ 
ering  men,  the  skip  tender  communi¬ 
cates  by  telephone  with  the  hoisting 
engineer  before  the  regular  hoisting 
or  lowering  signals  are  given. 

The  single-track  surface  tipple  is 
of  steel  construction  and  has  a  flat- 
bottomed  pocket  of  125  tons’  capacity. 
This  pocket  is  lined  with  rails  to  take 
up  the  shock  of  the  stone  falling 
when  the  skip  dumps.  The  material 
falling  into  the  pocket  forms  its  own 
hopper.  Stone  is  fed  from  the 
pocket  by  a  chain  feeder,  into  a  40x48- 
in.  all-steel  primary  jaw  crusher  set 
to  produce  a  7-in.  product  (Fig.  10). 
The  product  from  the  primary  crusher 
is  discharged  to  a  36-in.  inclined  belt 
conveyor.  A  chain  drag  decreases 
the  impact  of  the  stone  as  it  falls  on 
the  conveyor  belt.  A  magnetic  head 
pulley  30  in.  in  diameter  removes 
tramp  iron  before  the  conveyor  dis¬ 
charges  to  a  4  ft.  by  8  ft.  6-in.  vi¬ 
brating  scalping  screen,  which  has 
2-in.  square  openings. 

Stone  which  passes  over  the  scalp¬ 
ing  screen  is  discharged  by  chute 
directly  into  railroad  cars  on  a  siding, 
ready  for  shipment  to  the  company’s 
open-hearth  plant.  The  flow  of  stone 
in  the  chute  is  controlled  by  an  air- 
operated  gate,  allowing  the  spotting 
of  ears  without  delay  to  the  plant. 
Undersize  stone  from  the  scalping 
screen  goes  by  gravity  to  a  5^-ft.  cone 
crusher  set  at  l:|-in.  opening.  The 
product  from  this  crusher  is  delivered 
by  chute  to  a  24-in.  inclined  belt  con¬ 
veyor,  which  leads  to  the  top  of  the 
washing  plant.  This  conveyor  dis¬ 
charges  to  a  4  ft.  by  8  ft.  6-in.  double¬ 
deck  vibrating  and  washing  screen 
with  l:|-in.  and  ^-in.  openings,  re¬ 
spectively,  on  the  top  and  bottom 
deck.  The  three  sizes  of  stone  pro¬ 
duced  are  next  fed  to  a  similar  screen 
with  :J^-in.  and  0.063-in.  openings. 
Pressure  water  sprays  are  used  on 
both  screens,  thoroughly  washing  the 
stone  and 'removing  the  fines.  Stone 
from  the  two  screens  is  discharged 
into  railroad  cars  for  shipment  to 
the  company’s  lime-buming  plant.  A 
flap  gate  controls  the  flow  of  stone 
through  two  chutes,  so  that  loaded 
and  empty  cars  can  be  handled  with¬ 
out  delay  to  the  plant. 

The  fine  material  passing  through 
the  screen  is  discharged  into  a  conical 
steel  sump  tank  with  all  wash  water. 
A  4-in.  sand  pump  handles  it  from 
here  to  a  90,000-gal.  conical  steel 
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Fig.  7  .  .  .  VENTILATION  of  the  limestone  mine,  Muscoda  No.  S,  is  accomplished  with 
a  125,000-c.i.m.  exhaust  fan,  20  per  cent  of  this  capacity  being  required  for  the  lime¬ 
stone  workings  and  the  remainder  for  two  adjoining  ore  mines.  Blower  fans  and 
flexible  tubing  also  are  used  on  each  mining  level 


settling  tank  500  ft.  distant.  The 
tailings  from  this  tank  flow  into  a 
waste  pond.  The  elevation  of  the 
tank  allows  the  clear  water  overflow 
to  return  by  gravity  to  the  washing 
system.  Washer  plant  and  car  drip- 
page  is  collected  on  a  concrete  drip 
pad  and  is  automatically  pumped 
back  into  the  settling  tank  and  water 
recovery  system. 

The  plant  is  of  steel  construction 
throughout.  Crusher  foundations  are 
of  concrete.  The  inclosed  parts  of 
the  plant  have  copper-bearing,  corru¬ 
gated  metal  siding  and  rooflng. 

An  automatic-sequence  starting  and 
stopping  system  is  used  for  all  plant 
motors,  which  are  controlled  from  a 
main  switchboard  in  the  control  room. 
Local  pushbutton  switches  also  are 
used.  Should  a  motor  overheat,  it 
actuates  a  thermal  relay  and  stops  all 
plant  machinery  in  sequence. 

The  main  surface  hoist  has  a  single 
drum  keyed  to  the  shaft,  the  drum 
being  10  ft.  in  diameter  with  a  13-ft. 
face.  It  is  driven  by  an  1,800-hp., 
60-cyele,  2,300-volt,  alternating-cur¬ 
rent  motor,  operating  at  360  r.p.m. 


Table  III — Miscellaneous  Operat¬ 
ing  Statistics  First  Eight  Months 
of  1937 


Average  number  of  men  per  shift.  ...  75 

Per  cent  of  white  employees .  80 

Per  cent  of  colored  employees.  .  .  .  20 

Tons  of  stone  per  man  per  eight-hour 
shift  (producing  labor)....  ....  21.2 
Tons  of  stone  per  man  per  eight-hour 

shift  (entire  mine  crew) .  8  2 

Tons  of  stone  per  pound  of  explosive  1.2 
Kilowatt-hours  per  ton  of  stone 
mined  for : 

Scraper  operations  . 0 . 825 

Main  surface  hoist . .  .  .4 . 180 

Limestone  slope  hoist  . 0  740 

Crushing,  screening  and  washing..  1.380 

Pumping  . 1.210 

Ventilation  . 3.050 


through  single-reduction  gears  to 
develop  a  hoisting  speed  of  2,000  ft. 
per  minute.  The  hoist  is  equipped 
with  magnetic-control,  dynamic  brak¬ 
ing  system,  hydraulic-control  post 
brakes,  Lilly  hoist  controller,  track 
limit  switches,  and  visible  skip-posi¬ 
tion  indicator.  A  miniature  tipple 
placed  over  the  indicating  dial  is 
wired  to  insulated  sections  of  the 
track  in  the  main  tipple.  When  the 
skip  passes  over  these  sections,  it 
completes  the  electrical  circuit  and  a 
light  shows  on  the  miniature  the  ex¬ 
act  position  of  the  skip  while  dump¬ 
ing.  The  hoist  is  located  to  one  side 
and  at  right  angles  to  the  slope  cen¬ 
ter  line.  The  hoisting  rope  is  of  6x21 
1^  in.  lang-lay  construction.  It  runs 
from  the  hoist  to  a  10-ft.  diameter 
turn  sheave  at  ground  level,  and 
thence  to  a  10-ft.  diameter  head  sheave 
at  the  top  of  the  surface  tipple. 

Power  for  the  operation  of  the  sur¬ 
face  hoist,  compressors,  crushers,  and 
all  underground  electrical  equipment 


is  furnished  from  a  central  power 
house  at  the  Fairfield  steel  works 
blast  furnaces.  It  is  delivered  at 
44,000  volts  to  a  5,000-kva.  trans¬ 
former  substation  near  No.  5  engine 
house,  where  the  voltage  is  stepped 
down  to  2,300.  Power  at  this  volt¬ 
age  is  transmitted  into  the  mine 


through  600,000-circular  mil,  three- 
conductor,  armored  cable,  to  the 
motor-generator  station  in  the  ore 
slope  helow  the  limestone  mine.  This 
station  is  equipped  with  a  300-kva. 
motor-generator  set  with  automatic 
controls.  Direct  current  at  250  volts 
for  mechanical  loading  is  supplied 
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No.  6  cable,  connected  to  the  main 
cable. 

Cost  per  ton  of  stone  mined, 
crushed,  washed,  and  delivered  into 
railroad  cars  ready  for  shipment  to 
the  Ensley  and  Fairfield  steel  works 
consists  approximately  of  70  per  cent 
for  labor  and  30  per  cent  for  sup¬ 
plies  and  power.  Table  III  gives  a 
few  statistics,  averaged  for  the  first 
eight  months  of  1937. 

All  men  underground  and  the  sur¬ 
face  hoisting  and  assistant  hoisting 
engineer,  crusher  men,  helpers,  and 
timekeeper  are  paid  on  an  incentive 
system  of  pay,  with  a  guaranteed  oc¬ 
cupational  wage  as  a  base.  The  pro¬ 
ducing  crew  in  each  mining  level  is 
a  seven-man  crew,  consisting  of  head 
miner,  two  drill  runners,  one  scraper- 
hoist  operator,  and  three  section 
helpers.  The  day  shift  only  is  worked, 
and  an  eight-hour  turn  at  the  working 
face  is  in  effect.  A  standard  number 
of  tons  per  man-hour  was  established 
for  the  producing  crews  in  the  mining 
levels.  When  the  tons  per  man-hour, 
loaded  by  a  crew  during  a  pay  period, 
exceeds  this  standard,  the  payment  of 
bonus  begins.  The  bonus  is  dis¬ 
tributed  to  every  man  in  that  mining 
crew  on  the  basis  of  an  equal  per 
cent  increase  over  his  basic  occupa¬ 
tional  rate.  The  amount  of  bonus  is 
governed  by  the  increase  in  tonnage 
over  the  standard.  Head  miners  and 
drill  runners  are  paid  an  additional 
bonus,  which  is  based  on  the  tons  of 
stone  broken  per  pound  of  explosive 
in  excess  of  a  predetermined  standard. 

The  incentive  earnings  of  the  pro¬ 
ducing  crews  differ  in  each  mining 
level.  At  the  close  of  each  pay 
period,  an  average  is  computed  for 
the  entire  mine.  Service  or  main¬ 
tenance  men  are  given  a  percentage 
increase  over  their  basic  occupational 
rate,  based  on  this  average. 

The  mine  superintendent  gives  a 
talk  to  each  new  man  employed, 
safety  being  emphasized.  The  new 
employee  is  then  placed  in  a  crew 
under  a  foreman  thoroughly  experi¬ 
enced  in  handling  new  men,  and  given 
special  supervision  and  instructions. 
Every  crew  foreman  throughout  the 
mine  is  responsible  for  the  safety  of 
his  men.  He  gives  daily  instructions 
on  safety  and  on  all  phases  of  the 
work.  The  mine  foreman  and  his  as¬ 
sistant  examine  daily  all  working 
places  to  insure  safe  conditions  and 
practices.  The  mine  inspector  and 
his  assistant  make  complete  inspec¬ 
tions  at  regular  intervals,  reporting 
to  the  management  exact  conditions 
found  at  time  of  inspection. 

Workmen  reported  for  unsafe  prac¬ 
tices  or  violations  of  safety  rules  are 
disciplined  by  the  superintendent, 
either  through  reprimand,  temporary 
suspension  from  work,  or  discharge. 
Monthly  meetings  are  held  by  the  su¬ 
perintendent.  All  foremen,  sub¬ 
foremen,  and  head  miners  attend. 
Any  accidents  that  have  occurred  are 
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NO.  5  POWER  PLANT 


Fig.  8  .  .  .  COMPRESSED  AIR  ior  the  limestone  mine  as  well  os  lor  the  two  adioining 
iron  ore  mines  is  supplied  from  three  electrically  driven  compressors  situated  on  the 
surfoce.  One  of  these,  ol  5,250-cu.  ft.  copacity,  delivers  air  through  a  12-m.  line  into 
the  limestone  workings.  The  other  two  are  connected  to  this  line  by  an  8-in.  line 


through  a  1,000,000-cireular  mil  a  2/0  cable  which  is  connected  to  the 
feeder  cable.  Alternating  current  at  main  600,000-circular  mil  cable.  AI- 
2,300  volts  is  supplied  for  the  double-  ternating  current  for  the  man-and- 
drum  limestone  slope  hoist  through  material  hoist  is  supplied  through  a 
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Fiq.  10  .  .  .  LIMESTONE  HANDLING  and  preparation  ior 
shipment  to  the  furnaces  is  shown  here,  beginning  with  the 
point  of  loading  in  the  stope.  The  preparation  plant  is  built 
of  steel  throughout 
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Fig.  9  .  .  .  ELECTRIC  POWER  is  distributed  through  the 
limestone  workings  from  a  S,000-kva.  substation,  near  the 
slope  mouth,  where  it  is  stepped  down  to  2,300  yolts  from  the 
44,000  volts  at  which  it  is  generated  at  the  Fairfield  steel 
plant.  A  motor-generator  set  in  the  ore  slope  below  the 
limestone  workings  provides  direct  current  for  scraper  use 
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thoroughly  discussed,  and  suggestions 
are  made  for  improvements  in  opera¬ 
tion  and  future  prevention  of  acci¬ 
dents.  A  program  of  first-aid  train¬ 
ing  is  followed,  classes  being  held  in 
the  mine  office.  Those  selected  for 
training  are  paid  for  their  attendance. 

In  its  first  year  as  a  participant 
in  the  National  Safety  competition, 
the  No.  5  limestone  mine  won  for  the 
year  1936  the  Sentinels  of  Safety 
Trophy  for  the  non-metallic  group. 
First  place  was  won  with  114,701  ac¬ 
cident-free  man-hours.  On  Oct.  21, 
1937,  there  had  actually  elapsed  a 
period  of  928  days  since  the  last  oc¬ 
currence  of  a  lost-time  accident. 

Use  of  the  services  of  the  local 
company  physician  or  of  the  em¬ 
ployees’  hospital  is  optional  with  the 
employee.  Physicians  are  on  call  24 
hours  each  day,  and  employees  desir¬ 
ing  their  service  pay  a  small  monthly 
fee.  This  entitles  the  men  and  their 
families  to  dispensary  service  and 
hospitalization  at  the  employees’  hos¬ 
pital  at  a  reduced  cost.  Employees 
living  more  than  2^  miles  from  a 
company  dispensary  are  required  to 
pay  for  each  visit  of  the  doctor. 

In  the  event  of  an  accident  in  or 
around  the  mine,  the  injured  party  re¬ 
ceives  first  aid  by  fellow  workmen 
and  is  then  sent  to  the  local  dis¬ 
pensary  for  emergency  treatment. 
When  accidents  are  of  a  serious  na¬ 
ture,  the  patient  is  immediately  taken 
by  the  company  ambulance  to  the 
employees’  hospital  at  Fairfield. 

It  was  found  that,  in  order  to  keep 
the  stone  of  a  more  uniform  analysis 
and  low  silica  content  and  to  meet 
more  stringent  specifications,  it  was 
necessary  to  reduce  the  height  of  stone 
mined  from  40  ft.  to  28  to  30  ft. 
This  was  essential  because  of  chert 
inclusions  in  the  upper  and  lower 
portions  of  the  limestone  bed. 

Mining  operations  have  been  con¬ 
ducted  since  May  13,  1931,  the  only 
serious  interruption  being  the  time 
required  for  the  installation  of  a  new 
ventilation  system. 
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NEW  BOOKS 


Die  Metallischen  Rohstoffe.  Ihre 
Lagerungsverhaltnisse  und  ihre  wirt- 
schaftliche  Bedeutung.  Vol.  1.  Van¬ 
adium,  Uranium,  Radium.  By  Geh. 
Bat  Prof.  Dr.  Paul  Krusch.  Pub¬ 
lished  by  Ferdinand  EnTce  Verlag, 
Stuttgart,  1937.  Pp.  148;  17  illustra- 
tio7is.  Price:  Rm  10.00  (less  25  per 
cent  in  foreign  countries). 

WRITTEN  by  the  well-known  eco¬ 
nomic  geologist  and  head  of  the 
Geological  Institute  of  Prussia, 
this  pamphlet  may  be  called  the  first  in¬ 
stallment  of  a  new  treatise  on  the  metal¬ 
lic  ore  deposits  of  the  world.  It  is  a 
direct  result  of  the  economic  rehabilita¬ 
tion  plan  recently  instituted  by  the  Ger¬ 
man  Government.  Dr.  Krusch  explains 
that  the  study  of  ore  deposits  has  been 
greatly  neglected  by  German  geologists 
since  the  World  War.  Pointing  to  the 
recent  rapid  development  of  this  partic¬ 
ular  field  of  geology  in  Great  Britain 
and  the  United  States,  he  holds  that  a 
thorough  review  of  the  world’s  ore  de¬ 
posits  and  the  pertaining  literature  is 
essential  for  the  success  of  Germany’s 
four-year  plan.  Fifteen  pamphlets  are 
scheduled  for  publication  during  this 
period,  covering  so-called  “metallic  raw 
materials”  in  the  order  of  their  impor¬ 
tance  for  the  economic  development  of 
Germany. 

Vanadium,  uranium,  and  radium  are 
apparently  the  most  desirable  of  metals 
from  the  viewpoint  of  the  Germans,  for 
their  discussion  constitutes  pamphlet 
number  one  of  the  series.  A  short  his¬ 
torical  resume  of  the  discovery  of  vana¬ 
dium  is  followed  by  a  chapter  on  the 
composition,  occurrence,  and  formation 
of  vanadium  ores.  The  particular  ore 
localities  are  then  discussed  in  detail, 
arranged  according  to  their  geographical 
distribution,  by  continents.  North  Amer¬ 
ica,  South  America,  Africa,  Australia, 
Asia,  and  Europe  follow  in  the  order 
named.  If  the  kno\vn  and  suspected 
vanadium  deposits  of  Germany  are  treat¬ 
ed  with  an  emphasis  somewhat  out  of 
proportion  to  their  world-wide  impor¬ 
tance,  such  discrepancy  can  be  excused 
in  view  of  the  stated  purpose  of  this 
publication.  Methods  of  refining  the 
ore  and  the  various  commercial  applica¬ 
tions  are  also  included.  Finally,  infor¬ 
mation  on  market  conditions,  world  pro¬ 
duction,  ore  reserves,  and  current  prices 
complete  this  up-to-date  account  of  the 
metal.  Uranium  and  radium  are  pre¬ 
sented  jointly  in  a  similar  manner. 

The  very  thoroughness  of  treatment  is 
the  most  valuable  asset  of  this  work. 
Long  lists  of  detailed  references  from 
the  world-literature  on  the  subject  are 
given  at  apjiropriate  intervals  and  con¬ 
stitute  one  of  the  principal  advantages 
of  the  paper. 

Seventeen  geological  maps  and  cross¬ 


sections  appear  in  the  text  but  are  of 
questionable  worth,  due  to  poor  reproduc¬ 
tion  or  excessive  reduction  of  the  orig¬ 
inals. 

In  keeping  with  the  factual  presenta¬ 
tion,  style  and  language  are  direct  and 
simple.  When  completed,  this  work 
should  prove  a  welcome  addition  to  the 
reference  shelf  of  economic  geology. 

Kurt  E.  Lowenstein 


Modebx  Weights  and  Measures.  By 
Walter  Benton  Ingalls,  B.S.,  D.  Eng., 
president  of  the  American  Institute 
of  Weights  and  Measures.  Published 
by  the  American  Institute  of  Weights 
and  Measures.  33  Bector  St.,  New 
York  City;  1937.  Pp.  75.  Price  $1. 

Dr.  INGALLS  continues  to  oppose 
in  this  book  the  compulsory 
substitution  of  the  metric  sys¬ 
tem  for  the  English  and  American  sys¬ 
tems  of  w’eights  and  measures — a  posi¬ 
tion  he  has  long  maintained.  The 
volume  is  a  fair  and  keen  analysis 
of  both  points  of  view  on  this  conten¬ 
tious  subject.  It  contains  a  brief  his¬ 
torical  summary  and  in  its  ten  supple¬ 
mentary  chapters  an  array  of  facts  and 
data  that  provide  a  logical  basis  of 
comparison  as  to  the  utility  and  prac¬ 
ticability  of  the  respective  systems  to 
the  business,  trade,  and  commerce  of 
the  nations  of  the  world.  This  thin 
but  meaty  work  deserves  a  niche  in 
the  libraries  of  business  executives  and 
engineers  .  w'ho  need  quickly  obtained 
and  authoritative  information  on 
weights  and  measures. 


Industrial  Minerals  and  Rocks  (Non- 
metallics  Other  Than  Fuels).  Edited 
by  the  Committee  on  the  Industrial 
Minerals  Volume,  Samuel  E.  Dolbear, 
Chairman,  Oliver  Bowles,  Vice-Chair¬ 
man.  Published  by  the  American  Insti¬ 
tute  of  Mining  and  Metallurgical 
Engineers,  New  York.  Pp.  955.  Price 
$6  net.  ($2.50  for  the  first  copy  to 
members  of  the  Institute,  including 
student  associations). 

This  new  volume,  sponsored 
by  the  Seeley  W.  Mudd  Memorial 
Fund,  is  indeed  a  monumental  con¬ 
tribution  to  the  literature  of  nonmetal- 
lics.  Not  so  many  years  ago,  information 
on  all  save  a  few  of  the  minerals  in  this 
category  was  scanty,  aside  from  such 
questions  as  those  of  geographical  dis¬ 
tribution,  geologic  occurrence,  and  pro¬ 
duction  figures,  and  even  on  these  it  was 
imperfect.  The  important  matters  of 
mining  and  preparation  for  market  were 
sadly  neglected,  this  refiecting  the  exist¬ 
ing  backward  technology  (save  for  the 
aforesaid  major  nonmetallics)  that  spelled 


low  recovery  and  a  grading  for  market 
that  was  generally  poor  and  unreliable. 
The  appearance  of  “Marketing  of  Metals 
and  Minerals”  in  1925  (previously  pub¬ 
lished  as  a  series  of  articles  in  Engineer¬ 
ing  and  Mining  Journal)  represented  a 
well-organized  effort  to  collect  and  dis¬ 
seminate  useful  information  along  these 
neglected  lines,  with  reference  to  their 
bearing  on  marketing,  particularly  where 
nonmetallics  Avere  dealt  with.  This  was 
followed  in  the  same  year  by  Ladoo’s 
“Non-Metallic  Minerals”  which  treated 
the  subject  of  preparation  more  specifi¬ 
cally  and  in  more  detail.  Both  of  these 
books  sought,  in  part,  to  capitalize  the 
fact  that  the  nonmetallic  field  was  rich 
in  opportunity  for  the  technically  trained 
man,  a  fact  previously  stressed  by  the 
Bureau  of  Mines.  But,  just  as  Rome  was 
not  built  all  at  once,  these  books  left 
much  undone.  Since  their  appearance, 
moreover,  ten  years  have  rolled  by,  with 
the  need  for  a  comprehensive  treatise  on 
nonmetallics  and  their  preparation  for 
market  steadily  mounting.  The  new  book 
“Industrial  Minerals  and  Rocks”  has 
met  this  need  in  a  magnificent,  master¬ 
ful  w'ay.  It  has  been  well  conceived 
and  planned,  thanks  to  Mr.  Dolbear  and 
Dr.  Bowles  and  to  their  able  committee 
and  its  advisers.  The  48  chapters,  each 
by  a  specialist  and  dealing  with  a  single 
mineral  or  a  group  of  related  minerals, 
avoid  overlapping  one  another  and  give 
collectively  the  comprehensiveness  de¬ 
sired.  The  book  is  in  fact  a  compact 
library  on  the  nonmetallics,  and  a  sur¬ 
prisingly  interesting  one. 


Market  Control  in  the  Aluminum  In¬ 
dustry.  By  Donald  H.  Wallace,  Har¬ 
vard  University  Press,  Cambridge, 
Mass.  Pp.  599.  Price  $5. 

NE  OF  THE  SERIES  of  “recent 
Harvard  economic  studies,”  this 
volume  is  somewhat  amazing  in 
size  until  one  reads  that  its  purpose  is 
to  explain  “the  continued  existence  of 
single-firm  monopoly  of  the  basic  prod¬ 
uct  in  the  United  States  and  of  strong 
monopolistic  elements  abroad,”  and  also 
to  evaluate  the  consequences  and  assess 
the  relative  merits  of  alternative  mix¬ 
tures  of  competitive  and  monopolistic 
elements,  and  to  explain  some  of  the 
problems  created  by  the  existence  in 
some  fabricating  stages  of  independent 
competitors  with  the  firm  or  firms  from 
which  they  get  their  raw  materials. 

Part  I  deals  with  historical  develop¬ 
ment;  Part  II  with  the  nature  of  mar¬ 
ket  control  and  the  basic  product;  Part 
III  with  some  consequences  of  various 
kinds  of  market  control;  Part  IV  with 
relations  between  monopoly  of  the  basic 
product  and  independent  competitors  at 
later  stages — also  some  aspects  of  Amer¬ 
ican  experience.  A  large  amount  of 
material  has  been  brought  together. 

Complaint  is  made  that  the  failure  to 
obtain  adequate  information  upon  cer¬ 
tain  points  has  been  a  stumbling  block; 
likewise  the  limitations  of  economic 
method  in  analyzing  the  results  of  mix¬ 
tures  of  competitive  and  monopolistic 
forces. 

The  author,  who  is  assistant  professor 
of  economics  at  Harvard,  advocates  no 
plan  for  economic  reform  in  the  alu¬ 
minum  industry,  saying  that  more  ade¬ 
quate  information  is  necessary  to  deter- 
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mine  whether  some  sort  of  change  is 
worth  while.  He  does,  however,  in  con¬ 
cluding,  suggest  the  production  of  ingot 
and  possibly  of  some  fabricated  products 
by  the  Government  as  the  only  way  of 
attaining  a  mazimum  of  desirable  re¬ 
sults,  unless  executives  know  how  to 
promote  public  welfare  and  place  it 
ahead  of  private  advantage  when  the 
two  conflict. 

Ehymes  of  the  Miner.  By  E.  L.  Chi- 
canot.  Federal  Publications  Limited, 
Gardenvale,  Que.  Pp.  195.  Price  $3. 

THIS  is  an  anthology  of  Canadian 
mining  verse  compiled  and  edited 
by  Mr.  Chicanot  at  the  direction  of 
the  Canadian  Mining  Journal  in  an  ef¬ 
fort  to  preserve  the  pioneer  poetry  of  the 
Dominion  so  far  as  it  relates  to  mining. 
Many  of  the  poems  convey  the  flavor 
and  romance  of  mining  which  one  of¬ 
ten  feels  but  is  usually  unable  to  ex¬ 
press,  unless  he  happens  to  be  gifted. 
The  book,  moreover,  is  unusual  and  will 
round  out  one’s  mining  library.  Much 
of  it  is  entertaining,  if  only  for  casual 
reading. 

Segmental  Functions,  Text  and 
Tables.  By  C.  K.  Snwley.  Braun- 
worth  4'  Company,  New  York.  Pp. 
HO.  Price  $5. 

ttIMING  to  facilitate  calcu- 
ZA  lations  for  engineers  whose  work 
J,  ju  involves  problems  dealing  \vith 
parts  of  a  circular  segment  such  as  the 
arc,  chord,  radius,  the  central  angle  sus- 
tended  by  the  arc,  and  the  abscissa,  this 
pocket  size  book  covers  a  long  felt  need. 
The  author  is  well  known  in  the  engi¬ 
neering  world  and  his  other  book. 
Parallel  Tables  of  Slopes  and  Rises,  is 
used  by  many  mining  and  metallurgical 
engineers  in  connection  with  mine  and 
mill  plant  design.  Part  I  of  the  book 
deals  with  the  new  mathematical  entity 
called  Segmental  Function.  Logarithms 
of  these  segmental  functions  worked  out 
by  the  author  simplify  and  shorten  the 
solution  of  circular  segment  problems  by 
means  of  additions  and  subtractions. 
Part  II  contains  reprints  from  Smoley’s 
Parallel  Tables  of  Logarithms  and 
Squares,  also  extension  of  logarithms  of 
the  English  system  of  linear  measure  to 
200  ft.  The  author  devotes  ample  space 
to  type  problems,  which  are  easily  fol¬ 
lowed.  Engineers  will  find  this  book  a 
time  saver  that  assures  accuracy  in  cal¬ 
culation  of  parts  of  circular  segments. 

H.  C.  C. 

Financial  Post  Survey  of  Mines,  Can¬ 
ada,  AND  Newfoundland,  1937-38. 
MacLean  Publishing  Company,  Ltd., 
Montreal,  Canada.  Pp.  S84 ;  9x12  in. 
Maps  21.  Price  $2. 

IN  THIS  twelfth  annual  mining  di¬ 
rectory,  2,100  mining  companies  are 
analyzed  with  respect  to  location,  de¬ 
velopment,  management  and  financial 
status.  One  of  the  new  features  is  a 
special  section  of  maps  of  all  important 
Canadian  mineral  areas.  The  volume  also 
contains  the  price  range  of  Canadian 
mining  stocks,  statistical  tables  of  Cana¬ 
dian  mineral  production,  dividend  rec¬ 
ords,  prices  of  metals,  and  a  list  of  the 
principal  mining  and  milling  plants 
with  names  and  addresses  of  operating 
officials. 


PUBLICATIONS 

RECEIVED 


•^Motion  Picture  Films  of  the  Bureau 
of  Mines.  A  26-page  booklet  published 
by  the  U.  S.  Bureau  of  Mines,  Washing¬ 
ton,  D.  C. 

•^Imports  into  the  United  States  for 
Consumption,  by  Countries,  for  the  Cal¬ 
endar  Year  1936.  United  States  Tariff 
Commission,  Washington,  D.  C.  Vol.  3, 
of  a  series  of  four  volumes,  dealing  with 
Imports  of  metals  and  ores. 

■^Annual  Report  of  the  Smithsonian 
Institution,  1936.  For  sale  by  the  Su¬ 
perintendent  of  Documents,  Washing¬ 
ton,  D.  C.  Price  $1.50  (cloth  cover). 
Pp.  446. 

Index  to  Vols.  XI  to  XXXVIII  (1908- 
1935)  of  Transactions  of  the  Canadian 
Institute  of  Mining  and  Metallurgy  and 
of  the  Mining  Society  of  Nova  Scotia. 
Pp.  229.  Price,  half-leather,  $7.50 ; 
cloth,  $6.50. 

■^California  Directory  of  Mineral  Pro¬ 
ducers  and  statistics  on  mineral  produc¬ 
tion,  1935.  By  H.  B.  Symons. 
California  Division  of  Mines,  San  Fran¬ 
cisco.  Pp.  205. 

■^Mineral  Resources  of  Plumas  County. 
California  “Journal  of  Mines  and 
Geology.”  Pp.  79-171  inclusive. 

•f  Virginia  Geology,  Contributions  to. 
Includes  thirteen  papers.  Bulletin  46. 
Virginia  Geological  Survey.  University, 
Va.  Pp.  211. 

■f  Geophysical  Studies.  A  list  of  publi¬ 
cations  issued  in  1932-1936  by  the  de¬ 
partment  of  geophysics,  Colorado  School 
of  Mines,  Golden,  Colo.  Each  paper  is 
abstracted  in  English  and  in  German. 

■f  Amo'ican  Geophysical  Union  Transac¬ 
tions.  Annual  meeting,  April  28,  29, 
30,  1937,  at  Washington,  D.  C.,  and 
regional  meeting  at  Denver,  June  21-26, 
1937.  Part  I.  Pp.  264. 

■¥  Bibliography  on  Mines  and  Mining  in 
the  Philippines.  By  Cirilo  B.  Perez  and 
L.  Estrella-Villanueva.  Bureau  of  Sci¬ 
ence,  Manila,  P.  I.  Pp.  100.  Price  50c. 

Air  Hygiene  Foundation  of  America, 
Inc.,  Pittsburgh,  Pa.  Complete  reports 
of  committees  on  physiological  effects 
of  dusty  atmospheres  in  industry,  pre¬ 
sented  at  a  special  meeting  of  mem¬ 
bers,  Nov.  30,  1937.  Available  on  re¬ 
quest  without  cost. 

■^Investigations  in  Ore  Dressing  and 
Metallurgy,  July  to  December,  1936. 
(Testing  and  Research  Laboratories). 
Bulletin  No.  776.  Bureau  of  Mines, 
Ottawa,  Out.  Pp.  204. 

^El  Oro  en  el  Peru  en  1936.  By  Jorge 
Hohagen.  Bulletin  of  the  Cuerpo  de 
Ingenieros  de  Minas  del  Peru.  Pp.  156. 

■¥  Chromite  Deposits  of  the  Bushveld 
Igneous  Complex,  Transvaal,  By  W. 
Kupferbiirger  and  B.  Wasserstein.  Geo¬ 
logical  Series  Bulletin  No.  10.  Geolog¬ 
ical  Survey,  Union  of  South  Africa, 
Pretoria.  Pp.  48  and  maps.  Price  6d. 

Gold  Coast  Colony.  Report  of  the 
Geological  Survey  Department,  1936-37. 
Government  Printing  Department. 
Accra.  Price,  2s. 


Miscellaneous  Nonmetallic  Minerals  in 
Canada,  1931.  Dominion  Bureau  of  Sta¬ 
tistics,  Ottawa.  Pp.  29.  Price  15c. 

The  Mica  Industry  in  Canada,  1936. 
Dominion  Bureau  of  Statistics,  Ottawa, 
Ont.  Pp.  16.  Price,  10c. 

■^  Pyrophyllite  Deposits  of  Manuels, 
Conception  Bay.  By  .lohn  S,  Vhay.  Bul¬ 
letin  7.  Geological  Survey  of  New¬ 
foundland,  St.  Johns.  Pp.  32  and  2 
maps. 

Barite.  By  George  I.  Whitlatch.  Mar¬ 
kets  Circular  No.  7.  Division  of  Geol¬ 
og}',  Department  of  Conservation,  Nash¬ 
ville,  Tenn.  Pp.  25. 

Asbe.stos.  By  G.  E.  Howling.  Second 
edition  of  a  group  of  publications  on 
minerals  issued  by  the  Imperial  Insti¬ 
tute,  South  Kensington,  London, 
covering  world  resources,  dressing  and 
grading,  uses,  marketing,  and  trade 
statistics.  Pp.  88.  Price.  2s.  net;  post¬ 
age  3d. 

The  United  States  Bureau  of  Mines, 
Washington,  D.  C.,  has  issued  the  fol¬ 
lowing  information  circulars: 

■^Mining  and  Grinding  Methods  and 
Costs  at  the  Malvern  Clay  Company 
Mine,  Malvern,  Ohio.  By  E.  J.  Lintner. 
Pp.  22.  I.C.  6962. 

■^Annual  Report  of  the  Nonmetals 
Division,  1937.  By  O.  C.  Ralston. 
Pp.  18.  I.C.  6974. 

■¥  Placer  Operations  of  Humphreys  Gold 
Corporation,  Clear  Creek,  Colo.  By 
E.  D.  Gardner  and  J.  R.  Huiteras. 
Pp.  16.  I.C.  6961. 

■^Mining  Methods  arid  Costs  of  the 
Quartz  Hill  Mining  Company,  Dewey, 
Mont.  Pp.  17.  I.C.  6963. 

■i- Earth  Vibrations  Caused  by  Quarry 
Blasting.  Progress  Report  No.  1.  By 
J.  R.  Thoenen  and  S.  L.  Windes.  Pp. 
73.  R.  I.  3353. 

■¥  Occurrence  and  Treatment  of  Mercury 
Ore  at  Small  Mines.  By  M.  W.  von 
Bernewitz.  I.C.  6966. 

■¥  Pebble- phosphate  Mine  Accident  Ex¬ 
perience.  Bv  P.  E.  Cash  and  C.  P.  Demp¬ 
sey.  Pp.  12.  I.C.  6968. 

■¥  Methods  and  Costs  of  Mining  and 
Crushing  Gypsum  at  the  Mine  of  the 
Ebsary  Gypsum  Company,  Inc.,  Wheat- 
land.  N.  r.  By  E.  J.  Lintner.  Pp.  19. 
I.  C.  6971. 

■^Mining  Methods  and  Costs  at  the 
Mount  Isa  Mines,  Ltd.,  Mount  Isa, 
Queensland,  Aristralia.  By  J.  Krutt- 
schnitt  and  V.  I.  Mann.  Pp.  35.  I. 
C.  6978. 

•^Sampling  and  Testing  of  a  Gold- 
Scheelite  Placer  Deposit  in  the  Mojave 
Desert,  Kem  and  San  Bernardino  Coun¬ 
ties,  Calif.  By  H.  W.  C.  Prommel.  In 
formation  Circular  6960.  U.  S.  Bureau 
of  Mines,  Washington.  D.  C. 

■^Mining  and  Rediu'tion  Methods  and 
Costs  at  the  Oceardc  Quicksilver  Mine. 
Cambria.  San  Luis  Obispo  County,  Calif. 
By  A.  W.  Frolli.  Information  Circular 
6950,  U.  S.  Bureau  of  Mines.  Washing¬ 
ton.  D.  C. 
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MONTHLY  COMMENT  ‘DAILY  AND  AVERAGE  MONTHLY 


Summary  of  the 

MARKETS 


f  ONSUMPTION  of  non-ferrous 
^  metals  in  this  country  registered 
virtually  no  improvement  in  De¬ 
cember,  and  purchases  again  were  held 
down  to  a  minimum.  The  trend  of  prices 
was  downward,  the  E.^'M.J.  index  for 
the  month  falling  to  75.18,  which  com¬ 
pares  with  78.91  in  November.  For 
the  year,  however,  the  index  number  was 
90.86,  against  73.45  for  1936.  The  oper¬ 
ating  rate  of  the  steel  industry  ended 
the  year  at  19.2  per  cent  of  capacity. 

Domestic  copper  sold  down  to  lOc., 
Valley  basis,  early  in  the  month.  In¬ 


quiry  for  copper  at  that  figure  was  suf¬ 
ficient  to  bring  about  a  steadier  tone, 
but  the  price  moved  up  only  moderately 
as  buying  improved,  ending  the  year 
at  10|c.  Domestic  sales  for  December 
came  to  26,504  tons,  against  21,035  tons 
in  November.  Production  was  curtailed 
further  during  December,  but,  with  de¬ 
liveries  at  a  subnormal  rate,  another 
increase  in  domestic  stocks  undoubtedly 
occurred.  Foreign  demand  was  good,  with 
Eussia,  Italy,  and  Japan  steady  buyers. 
The  foreign  price  was  unsettled  as  the 
month  ended. 


Lead  was  reduced  to  4.75e.,  New  York, 
a  reduction  of  25  points,  owing  to  slack 
buying  and  a  gain  in  surplus  stocks. 
Inquiry  for  lead  improved  late  in  the 
month. 

Imports  of  slab  zinc  during  November 
amounted  to  1,904  tons,  against  9,338 
tons  in  October  and  14,741  tons  in 
September.  Demand  was  dull  all  mouth 
and  the  price  settled  at  5c.,  St.  Louis. 

The  Tin  Committee  fixed  production 
(piotas  for  the  first  quarter  of  1938  at 
70  per  cent.  The  rate  in  the  last  quar¬ 
ter  of  1937  was  110  per  cent. 

The  Government  agreed  to  ]>urehase 
foreign  silver  at  unchanged  prices  dur¬ 
ing  January  and  also  established  the 
domestic  price  as  of  Jan.  1,  1938,  at 
64.64c.  This  news  brought  out  a  better 
feeling  in  silver  circles  as  the  year  ended. 


UNITED  STATES  MARKET 


SILVER.  GOLD.  AND  STERLING  EXCHANGE 


- Electrolytic  Copper - , 

Straits  Tin 

. - Lead 

Zinc 

NEW  YORK  AND  LONDON 

1937 

Domestic 

Export 

New  York  New  York 

St.  Louis 

St.  Louis 

(a) 

(6) 

Sterling  Exchange  ^ 

- 2»tlver - V 

. - Gold - . 

1 

10.275 

9.775 

43  250 

5.00 

4  85 

5  25 

1937 

‘‘90-day 

(c) 

(d)  United 

2 

9.775®  10.275 

9.825 

43.500 

5.00 

4.85 

5.00 

Dec. 

"Checks” 

demand”  , 

New  York 

London 

London 

States 

3 

9.775  @  10.275 

9.850 

44.125 

5.00 

4.85 

5.00 

1 

4.98500 

4.97750 

44.750 

19.6875 

140s  id 

$35.00 

4 

10.275 

9.925 

44.875 

5.00 

4.85 

5.00 

2 

4.99000 

4.98250 

44.750 

19.6250 

140s 

35.00 

6 

10.275 

10.050 

44.875 

5.00 

4.85 

5.00 

3 

4.99000 

4.98250 

44.750 

19.5625 

139s  Hid 

35.00 

7 

10.150®  10.275 

10.000 

43.875 

5.00 

4.85 

5.00 

4 

4.99125 

4.98250 

(e) 

19.4375 

1393  Hid 

35.00 

8 

10.150®  10.275 

10.000 

43.750 

5.00 

4.85 

5.00 

6 

4.99750 

4.98875 

44.750 

18.4375 

1398  Hd 

35.00 

9 

10.025 

9.875 

44.000 

5.00 

4.85 

5.00 

7 

4.99875 

4.98875 

44.750 

18.5000 

1393  9d 

35.00 

10 

10.025 

9.775 

44.750 

5.00 

4.85 

5.00 

8 

4.99.500 

4.98625 

44.750 

18.6250 

1398  Hd 

35.00 

11 

10.025 

9.700 

45.400 

5.00 

4.85 

5.00 

9 

4.99500 

4.98500 

44.750 

18.9375 

1393  lOd 

35.00 

13 

10.025 

9.675 

44.125 

5.00 

4.85 

5.00 

10 

5.00000 

4.99125 

44.750 

18.9375 

1393  lOd 

35.00 

14 

10.025 

9.550 

43.375 

5.00 

4.85 

5.00 

11 

4.99875 

4.99000 

(e) 

18.8125 

1398  lOd 

35.00 

15 

10.025 

9.550 

43.250 

5.00 

4.85 

5.00 

13 

4.99625 

4.98750 

44.750 

18.5000 

1393  Hd 

35.00 

16 

9.900 

9.575 

43.500 

4.75 

4.60 

5.00 

14 

4.99625 

4.98750 

44.750 

18.6875 

1393  lOd 

35.00 

17 

9.900 

9.675 

42.625 

4.75 

4.60 

5.00 

15 

4.99750 

4.98875 

44.750 

18.6875 

139s  9id 

35.00 

18 

9.900 

9.725 

42.500 

4.75 

4.60 

5.00 

16 

4.99625 

4.98750 

44.750 

18.6875 

1393  9 id 

35.00 

20 

9.900 

9.725 

42.250 

4.75 

4.60 

5.00 

17 

4.99500 

4.98625 

44.750 

19.0625 

1393  9d 

35.00 

21 

9.900 

9.725 

42.000 

4.75 

4.60 

5.00 

18 

4.99625 

4.98750 

(e) 

18.9375 

1393  9 id 

35.00 

22 

9.900 

9.750 

42.750 

4.75 

4.60 

5.00 

20 

4.99625 

4.98750 

44.750 

19.0000 

1393  9  id 

35.00 

23 

9.900 

9.700 

42.175 

4.75 

4.60 

5.0C 

21 

4.99500 

4.98500 

44.750 

18.8750 

1393  9d 

35.00 

24 

9.900 

9.675 

42.000 

4.75 

4.60 

5.00 

22 

4.99625 

4.98625 

44.750 

18.6875 

1393  8d 

35.00 

25 

Holiday 

Holiday 

Holiday 

Holiday 

Holiday 

Holiday 

23 

4.99625 

4.98750 

44.750 

18.5000 

1393  8d 

35.00 

27 

9.900 

9.675 

42.000 

4.75 

4.60 

5.00 

24 

4.99500 

4.98625 

44.750 

18.4375 

1393  7  id 

35.00 

28 

9.900 

9.500 

41.000 

4.75 

4.60 

5.00 

25 

Holiday 

Holiday 

Holiday 

Holiday 

Holiday 

Holiday! 

29 

9.900 

9.375 

41.125 

4.75 

4.60 

5.00 

27 

4.99.500 

4.98500 

44.750 

Holiday 

Holiday 

35.00 

30 

9.900 

9.425 

41.250 

4.75 

4.60 

5.00 

28 

4.99500 

4.98500 

44.750 

18.1875 

1393  7d 

35.00 

31 

9.900 

9.500 

41.000 

4.75 

4.60 

5.00 

29 

4.99500 

4.98625 

44.750 

18.4375 

139s  6 id 

35.00 

30 

4.99500 

4.98625 

44.750 

18.5625 

139s  6d 

35.00 

For  month 

31 

4.99500 

4.98625 

44.750 

19.0625 

1393  6d 

35.00 

Average  10 . 006 

9.714 

43.051 

4.875 

4.725 

5.010 

Average  for 

Dec. 

AVERAGES  FOR  WEEK 

Mo. 

4.99510 

44.750 

18.835 

35.00 

1 

10.475 

9.617 

42.450 

5.00 

4.85 

5.25 

8 

10.171 

9.942 

44.167 

5.00 

4.85 

5.00 

AVERAGES  FOR  WEEK 

15 

10.025 

9.688 

44.150 

5.00 

4.85 

5.00 

22 

9.900 

9.696 

42.604 

4.75 

4.60 

5.00 

29 

9.900 

9.585 

41.660 

4.75 

4.60 

5.00 

15 

4!  99729 

44.750 

22 

4.99583 

44.750 

Dec. 

CALENDAB 

WEEK  AVERAGES 

29  - 

4.99525 

44.750 

4 

10.275 

9.800 

43.438 

5.000 

4.850 

5.125 

11 

10.129 

9.900 

44.442 

5.000 

4.850 

5.000 

Calendar  week  averages: 

New  York  Silver.  4th, 

44.750;  llth,  44.750; 

18 

9.963 

9.625 

43.229 

4.875 

4.725 

5.000 

18th,  44.750;  25th,  44.750. 

25 

9.900 

9.715 

42.235 

4.750 

4.600 

5.000 

(e)  No  quoted 

;  Saturday. 

THK  al)ovt*  guotationg  for  major  non-ferrous 
metals  are  our  appraisal  of  the  important 
Uultefi  States  markets,  bastsl  on  sales  re¬ 
ported  by  producers  and  agencies.  They  are 
reduced  to  the  basis  of  cash.  New  York  or  St. 
l/ouis,  as  noted.  All  prices  are  in  cents  per  pound. 

(a I  Net  prices  at  reOneries  on  Atlantic  sea- 
boanl.  To  arrive  at  the  delivered  New  Englantl 
t>asis,  add  0.22.">c.  (»er  pound,  the  average  dif¬ 
ferential  for  freight  and  delivery  charges. 

Ih)  Kxjwrt  prices  are  net  at  refineries  on  the 
Atlantic  sealsiard  and  include  sales  of  domestic 
copper  in  the  foreign  market.  Most  sales  in  the 
foreign  market  are  made  on  the  basis  of  c.i.f. 
usual  ports  of  destination — Hamburg,  Havre,  and 
l.iverpool.  The  c.i.f.  basis  commands  a  premium 


of  0.300c.  i)er  (sjuud  above  our  refinery  quotation. 

CopiK-T,  lead  and  zinc  quotations  are  bastnl  on 
sales  for  both  prompt  and  future  deliveries;  tin 
ciuotations  are  for  prompt  deliver}'  only. 

Quotations  for  copjter  are  for  the  ordinary 
forms  of  wirel)ars  and  ingot  bars ;  cathodes  are 
sold  at  a  discount  of  0.12.jc. 

Quotations  for  zinc  arc  for  ordinary  Prime 
Western  brands.  Zinc  in  New  York  coininamls 
a  pnoninm  over  the  St.  Ixtuis  basis  (-qual  to  the 
freight  differential.  Contract  prices  for  High 
tirade  zinc  delivered  in  the  Kast  and  Middle  West 
in  nearl.v  all  instances  command  a  premiuni  of  Ic. 
jier  pound  over  the  current  market  for  Prime 
Western  l>ut  not  less  than  !<•.  over  the  E.  rf  M.  J. 
average  for  Prime  Western  for  the  pnwlous 


montli. 

Quotations  for  lead  reflect  prices  obtained  for 
common  lead,  and  do  not  include  grades  on  which 
a  pi'cmium  is  asked. 

(c)  Silver  other  than  newly  mined  domestic. 
Under  Executive  order  issued  April  24,  1935,  the 
U.  S.  (jovernment’s  price  on  newly  mined  domes¬ 
tic  silver  was  establislnsl  at  77.57.  Hand.v  & 
Harman’s  quotation  for  domestic  silver,  .099  fine, 
was  77c.  pt!r  ounce  tliroughoiit  December. 

(d)  U.  S.  Trea8ur}’’8  gold  price.  Actual  pay¬ 
ment  by  the  United  States  Treasury  for  gold  in 
domestic  and  imported  ore  or  concentrate  is  at 
99.75  iH!r  cent  of  the  price  quoted  by  the  Treas¬ 
ury,  which  at  present  is  equal  to  $34.9125  per 
ounce. 
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PRICES  OF  METALS  •  MISCELLANEOUS  QUOTATIONS 


LONDON  MARKET 


, - COPPER - .  - - TIN - - 

1937  / - Standard - .  Electro  - - Standard - . 

Dec.  Spot  3  months  Bid  Spot  3  months 

1  .  40.1250  40.3750  44.0000  191.7500  191.0000 

2  .  39.8750  40.1250  44.0000  192.5000  191.5000 

3  .  40.5000  40.7500  45.0000  194.6250  193.62.50 

6  .  41.4375  41.6875  46.0000  200.5000  199.7500 

7  .  40.4375  40.6250  44.5000  197.0000  195.7500 

8  .  40.2500  40.4375  44.5000  194.7500  193.7500 

9  .  39.8750  40.0625  43.5000  193.0000  192.2500 

10  .  40.1875  40.3750  44.0000  197.0000  196.0000 

13  .  40.0000  40.1875  44.0000  199.0000  198.2500 

14  .  39.1250  39.3750  43.2500  190.5000  189.5000 

15  .  39.5000  39.6875  43.2500  190.7500  190.0000 

16  .  40,0625  40.3125  44.0000  191.7500  191.0000 

17  .  39.8750  40.1250  44.0000  190.5000  189.7500 

20  .  40.0625  40.2500  44.0000  186.2500  185.5000 

21  .  40.5000  40.7500  44.0000  188.5000  187.7500 

22  .  40.3750  40.6250  44.0000  189.1250  188.7500 

23  .  39.8750  40.1250  44.0000  187.1250  186.7500 

24  .  39.9375  40.1875  44.0000  186.2500  185.7500 

27  . 

28  .  39.3125  39.5000  43.0000  183.0000  182.5000 

‘29  .  38.8750  39.0625  42.0000  181.0000  181.0000 

30  .  39.2500  39.5000  43.0000  183.2500  183.0000 

31  .  39.3750  39.6875  43.5000  181.7500  181.7500 

Ai-erage  for  month .  39.946  .  43.886  190.449  . 


LEAD -  - ZINC - 


•Jpot  V 

Buyers  Sellers 

Buyers 

Sellers 

Buyers  Sellers 

Buyers* 

Sellers  ! 

16.2500 

16.3750 

16.3750 

16.4375 

15.9375 

16.0000 

16.1250 

16.1875 

16.12.50 

16.1875 

16.1875 

16.2500 

15.7500 

15.8125 

16.0000 

16.0625 

16.3750 

16.4375 

16.4375 

16.5000 

15.8750 

15.9375 

16.1250 

16.1875 

16.8750 

16.9375 

17.0000 

17.0625 

16.2500 

16.3125 

16.5000 

16.5625 

16.1875 

16.2.500 

16.2500 

16.3125 

15.6875 

15.7500 

15.9375 

16.0000 

16.1250 

16.1875 

16.1875 

16.2500 

15.5000 

15.6250 

15.7500 

15.8125 

15.7500 

15.8125 

15.8125 

15.8750 

14.8750 

14.9375 

15.0625 

15.1250 

15.9375 

16.0000 

16.0625 

16.1250 

14.8750 

14.9.375 

15.1250 

15.2500 

16.2500 

16.3750 

16.4375 

16.5000 

15.0625 

15.1250 

15.3125 

15.3750 

15.6250 

15.6875 

15.8125 

15.8750 

14.8125 

14.8750 

15.0000 

15.1250 

15.6875 

15.7500 

15.8125 

15.8750 

14.8750 

14.9375 

15.1250 

15.1875 

15.8125 

15.8750 

15.9375 

16.0000 

15.1250 

15.2500 

15.3750 

15.5000 

15.7500 

15.8125 

15.8750 

15.9375 

15.0000 

15.1250 

15.3125 

15.3750 

15.5000 

15.5625 

15.5625 

15.6250 

15.0625 

15.1250 

15.1875 

15.2500 

15.7500 

15.8750 

15.9375 

16.0000 

15.4375 

15.5000 

15.5000 

15.5625 

15.6250 

15.7500 

15.8125 

15.8750 

15.3750 

15.5000 

15.3750 

15.5000 

15.6250 

15.6875 

15.7500 

15.8125 

14.9375 

15.0000 

15.0625 

15.1250 

15.6250 

15.7500 

15.7500 

15.8125 

15.1250 

15.1875 

15.2500 

15.3125 

Holiday 

15.6250  15.7500 

15.7500 

15.8125 

15.0625 

15.1875 

15.0625 

15.1250 

15.5000 

15.5625 

15.5000 

15.5625 

14.8750 

15.0000 

14.8750 

14.9375 

15.5000 

15.5625 

15.4375 

15.5000 

14.8750 

14.9375 

14.8125 

14.8750 

15.5000 

15.6250 

15.5000 

15.5625 

14.7500 

14.8750 

14.7500 

14.8125 

15.905 

15.994 

15.274 

15.429 

Prices  for  lead  and  zinc  are  the  official  prices  for  the  first  session  of  the  London  Metal  Exchange;  prices  for  copper  and  tin  are  the  official  closing 

buyers’  prices.  All  are  in  pounds  sterling  per  long  ton  of  2,240  lb. 


CURRENT  PRICES— MISCELLANEOUS  METALS.  ORES.  AND  NON-METALLIC  MINERALS 


Ojuotatiaiia  covet  wholeeeie  lots,  prompt  shipment,  f  .o.b.  New  York, 
unless  otherwise  stated 
(January  3,  1938) 

MISCELLANEOUS  METALS 


Aluminum,  ingot.  99  plus  per  cent,  lb .  20c. 

Antimony,  domestic,  spot,  lb .  13.750c. 

Bismuth,  ton  lots,  lb .  SI  .00 

Cadmium,  lb . $1 -00  @$1.35 

Calcium,  lb.,  ton  lots  98  @  99  per  cent .  75c. 

Chromium,  97  per  cent  grade,  lb .  85c. 

Nickel,  electrolytic  cathodes,  lb .  35c. 

Magnesium,  99.8  per  cent,  carloads,  lb .  30c. 

Palladium,  troy  oz .  $24.00 

Platinum,  (Official  quotation)  troy  oz .  $36.00 

Quicksilver,  flask  of  76  lb.,  100  flasks  or  more .  $80@$8I 

Radium,  mg.  radium  content .  $40.00 

Selenium,  99.5  per  cent,  lb .  $2.00 

Silicon,  minimum  97  per  cent,  spot,  lb .  16.50c. 

Tellurium,  lb .  $l.75@$2.00 

Thallium,  100  lb.  or  more,  lb .  $6.50 

Titanium,  96  to  98  per  cent,  lb .  $6.00 

Zirconium,  commercially  pure,  lb .  $7.00 

METALLIC  ORES 

Beryllium  Ore,  f.o.b.  mines,  ton . $30.00@$35.00 

Chrome  Ore,  45  @  47  per  cent,  c.i.f.  Atl.  ports,  long  ton. . .  .$22 . 00 @$23. 00 
Iron  Ore,  Lake  Superior,  Lower  Lake  ports,  long  ton: 

Old  Range  bessemer .  $5.25 

Mesabi  bessemer .  $5.10 

Old  Range  non-beasemer .  $5.10 

Mesabi,  non-beasemer .  $4,95 

Lead  (Galena)  80  per  cent  Joplin,  Mo.,  ton .  $52,93 

Manganese  Ore,  c.i.f.  Atlantic  ports,  long  ton  unit: 

52  @  55  per  cent .  45c. 

50  @  52  per  cent .  45c. 

44  @  48  per  cent .  40c. 

Molybdenum  Ore,  90  per  cent,  per  lb.  of  contained  MoSi. . . .  42c. 

Tungsten  Ore,  per  unit  of  WOi: 

Chinese  duty  paid .  $25.00 

Domestic  Scheelite . <>$22,00@$25.50 

Vanadium  Ore,  per  lb.  of  contained  V:Oi .  27}c. 

Zinc,  Ore,  Prime,  60  percent  concentrate,  Joplin,  Mo.;  per  ton.  $32. 00 

(a)  Nominal. 

METALLIC  COMPOUNDS 

Arsenious  Oxide  (arsenic  )  lb .  3c 

Cobalt  Oxide,  70  @  71  per  cent,  lb .  $1 .67 @$1.77 

Copper  Sulphate,  100  lb .  $4.50 

Sodium  Nitrate,  ex  vessel,  in  200-lb.  bags,  per  100  lb .  $1.34 

Sodium  Sulphate,  bulk,  ton . $I3.00@$I5.00 

ALLOYS 

Beryllium  Copper,  Master  alloy,  2.5  to  3  per  cent  Be,  per  lb. 

of  contained  Be .  $23,00 

Ferrochrome,  65  @  70  per  cent  chromium,  4  @  6  per  cent 

carbon,  lb .  10^. 

Ferromanganese,  78  @  82  per  cent,  gross  ton .  $102.50 

Farromolybdenum,50  @  60  per  cent  Mo.  lb.  of  Mo  contained  95c. 

Ferrosilicon,  50  per  cent,  gross  ton .  $69.50 

Ferrotungsten,  75  @  80  per  cent.  lb.  of  W  contained  .  $2.00 


NON-METALLIC  MINERALS 


Asbestos,  f^t.b.  mines  ton: 

Canadian  ((^ebec) 

Crude  No.  I .  $700  @$750 

Crude  No.  2 .  $I50@$350 

Spinning  fibers .  $II0@$200 

Paper  stock .  $40  @$45 

Shoru .  $I2@$I6.50 

Vermont 

Shingle  stock .  $57 

Paper  stock .  $40 

Cement  stock .  $25 

Barytes,  long  ton: 

Georgia,  crude .  $7.00 

Missouri,  90  per  cent  BaSOt,  less  than  I  per  cent  iron. . . .  $6. 00 @$7.00 

Bauxite,  long  ton: 

Domestic,  chemical,  55  @  58  per  cent .  $6.50@$7.50 

Domestic,  abrasive,  70  @  84  per  cent . $I2.50@$I5.00 

Dalmatian,  50  @  55  per  cent . (a)$6.50@$7.50 

French,  56  @  59  per  cent . (a)$8.00@  9.00 

China  Clay,  f.o.b.  mines,  ton: 

South  Carolina  and  Georgia,  bulk .  $6. 50 @$8.50 

Delaware,  No.  I . . .  $I4.50@ . 

Feldspar,  bulk,  ton: 

Potash  feldspar,  200  mesh .  $17.00 

Glass-epar,  white,  20  mesh .  $11.75 

Fluorspar,  f.o.b.  mines,  bulk,  Kentucky  and 

Illinois  85-5  per  cent,  all  rail  movement,  ton .  $20.00 

Fuller’s  earth,  f.o.b.  Georgia  or  Florida,  ton .  $7.00@$I4.00 

Magnesite,  per  ton: 

Dead-bunted,  f.o.b.  (California . $25.00@ . 

Dead-burned.  f.o.b.  Washington . $25.00@ . 

Mica,  per  lb..  North  Carolina,  No.  I  and  2  quality; 

4x2  in .  15@40e 

2x2in . . .  30@60e. 

3x3  in .  75@$l.20 

3x4in .  $l.00@$l.40 

4x6  in .  $2.00@$2.50 

White,  ground,  70  mesh,  ton . $60.00@$80.(M 

Ocher,  Georgia,  ton . $I9.00@$22.08 

Pyrites,  Spanish,  per  long  ton  unit  of  S,  cJ.f.  Atlsntic  porta. . .  (a)  I2@l2ie 

Silica,  water-floated,  in  bags,  325  mesh,  ton . SI6.00@$40.(X) 

Sulphur,  Texas  mines,  long  ton . $I8.00@ . 

Talc,  f.s.b.  works,  ton: 

New  York,  double  air-floated,  325  mesh . $12. 00 @$15.00 

New  Jersey,  mineral  pulp .  $8.00@$i0.00 

Vermont,  extra  white.  200  mesh .  $9.00@  $9.50 

Tripoli,  Missouri,  ton: 

40  mesh,  cream  colored . $I5.00@ . 

200  mesh,  cream  colored . $25 . 00  @ . 

(a)  Nominal. 

IRON  AND  STEEL 

Pig  Iron,  Valley  furnaces,  gross  ton; 

Bessemer .  $24 . 50 

Basic .  $23.50 

No.  2  Foundry .  $24.00 

Steel,  base  prices.  Pittsburgh: 

Billets,  gross  ton .  $37.00 

Strucrural  shapes,  100  lb .  $2.25 

Bars.  100  lb .  $2.41 
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Monthly  and  Yearly 

AVERAGE  PRICES 


SILVER  AND  STERLING  EXCHANGE 

. — New  York — . 

/—London  Spot — > 

Sterling  Exchange 

1936 

1937 

1936 

1937 

1936 

1937 

January .... 

47.250 

44.913 

20.250 

20.734 

496  115 

490.670 

February . . . 

44.750 

44.750 

19.796 

20.083 

499.908 

489.307 

March . 

44.750 

45.130 

19.663 

20.677 

496.952 

488.412 

April . 

44.892 

45.460 

;i0.245 

20.740 

494.139 

491.524 

May . 

44.869 

45.025 

20.248 

20.346 

496.850 

493.835 

June . 

44.750 

44.818 

19.770 

20.022 

501.817 

493.404 

July . 

44.750 

44-750 

19.590 

19-986 

502.178 

496.582 

August . 

44.750 

44. 750 

19.490 

19.848 

502.519 

498.043 

September.. 

44.750 

44.750 

19.579 

19.889 

503.455 

495.145 

October .... 

44.750 

44.750 

19.977 

19.942 

489.755 

495.395 

November.. 

45.431 

44.750 

21.050 

19,707 

488.727 

499,467 

December . . 

45  352 

44.750 

21. 238 

18.835 

490.670 

499.510 

Year . 

45.087 

44.883 

20.075 

20,067 

496.924 

494,275 

New  York  quotation*  for  silver  not  eligible  let  sale  to  U.  S.  Government, 
entsoper  ounce  troy,  999  fine.  London,  pence  per  ounce  sterling  silver  925 
fine.  Sterling  exchange  in  cent*. 


COPPER 


-F.O.B.  Refinery - < 


-London  Spo^ 


/ - Electrolytic - -  (®) 

— Domestic — >  - — Export — -  . — Standard — .  ^Electrolytic^ 


1936 

1937 

1936 

1937 

1936 

1937 

1936 

1937 

January... 

9.025 

12.415 

8.358 

12.112 

34.706 

61.497 

38.788 

56.288 

February . . 

9.025 

13.427 

8.566 

13.828 

35.313 

59.225 

39.463 

64.013 

March .... 

9.025 

15.775 

8.708 

16.590 

36.040 

72.339 

40.227 

76.167 

April . 

9.169 

15.121 

8.849 

14.692 

36.975 

62.506 

41.131 

66.614 

May . 

9.275 

13.775 

8.819 

13.999 

36.690 

61.118 

40.839 

63.684 

June . 

9.275 

13  775 

8.790 

13.492 

36.324 

55.696 

40.357 

61.409 

July . 

9.352 

13.775 

8.993 

13.817 

37.217 

56.412 

41.228 

62.807 

August .... 

9.525 

13.775 

9.297 

13.926 

38.259 

57.143 

42.375 

63.695 

September. 

9.525 

13.530 

9.523 

12.984 

38.915 

52.989 

43.267 

58.966 

October.. . 

9.563 

11.838 

9.669 

11.207 

40.980 

45.384 

45.295 

50.619 

November. 

10.161 

10.797 

10.349 

9.850 

43.932 

39.321 

48.467 

44.023 

December. 

10.763 

10.006 

10.835 

9.711 

45.946 

39.916 

50.364 

43.886 

Year . 

9.474 

13.167 

9.230 

13.018 

38.441 

54.465 

42.650 

59.339 

New  York  quotations,  cent*  per  pound.  London,  pounds  sterling  per  long 
too«  (0)  Bid  quotation. 


LEAD 


»— New  1 

fork^ 

\j 

- Lod 

idon — ^ — 

1936 

1937 

1936 

1937 

1936 

1936 

1937 

1937 

Spot 

3  Mos. 

Spot 

3  Moa 

January... 

4.600 

6.000 

4.350 

5.850 

15.397 

15.494 

27.272 

27.150 

February.. 

4.515 

6.239 

4.365 

6.089 

16.022 

16.141 

28.319 

28.328 

March. . . . 

4.600 

7.190 

4.450 

7.040 

16.608 

16.767 

33.027 

32.970 

April . 

4.600 

6.175 

4.450 

6.025 

16.097 

16.234 

26.014 

25,878 

May . 

4.600 

6.000 

4.450 

5.850 

15.530 

15.601 

24.000 

23.891 

June . 

4.600 

6.000 

4.450 

5.850 

15.170 

15.259 

22.878 

22.759 

July . 

4.600 

6.000 

4.450 

5.850 

15.856 

15.954 

23.932 

23.703 

August .... 

4.600 

6.452 

4.450 

6.302 

16.772 

16.859 

22.606 

22.670 

September. 

4.600 

6.400 

4.450 

6.250 

18.009 

17.974 

20.990 

21.044 

October . . . 

4.631 

5.740 

4.488 

5.590 

18.446 

18.375 

18.259 

18.318 

November . 

5.114 

5.033 

4.964 

4.883 

21.723 

21.693 

16.706 

16.714 

December. 

5.554 

4.875 

5.406 

4.725 

25.560 

25.503 

15.905 

15.994 

Year . 

4.710 

6.009 

4.560 

5.859 

17.599 

17.655 

23.326 

23.286 

New  York  and 

St.  Louis  quotations. 

cents  per 

pound. 

London 

pounds 

sterling  per  long  ton. 


TIN 


StraiU 

- - New  York - - 


Standard,  Spot 
- London - 


1936 

1937 

1936 

1937 

January . 

47.234 

50.925 

209.731 

229.350 

February . 

47.962 

52.010 

207.081 

233.750 

March . 

48.037 

63.043 

213.080 

282.988 

April . 

46.963 

59.172 

209.313 

267.136 

May . 

46.352 

55.651 

202.429 

250.645 

June . 

42.204 

55.851 

183.167 

249.852 

July . 

43.021 

59.245 

185.957 

263.540 

August . 

42.579 

59-465 

183.731 

264.595 

September . 

44.754 

58.675 

194.676 

258.943 

October . 

44.975 

51.654 

201.193 

223.869 

November . 

51.392 

43.299 

230.869 

190.477 

Dseember . 

51.823 

43.051 

232.108 

190.449 

Year . 

46.441 

54.337 

204.445 

242. 1.33 

New  York  quotations  cents  per  p^jund.  London,  pounds  sterling  per  long  ton. 


ZINC 


1936 

1937 

1936 

1936 

1937 

1937' 

Spot 

3  Mo*. 

Spot 

3  Moa, 

January  . . . . 

4.848 

5.847 

14  488 

14.719 

21.153 

21.281 

February . . . , 

4.859 

6.465 

15  125 

15.391 

25.122 

25.322 

March . 

4.900 

7.381 

15.983 

16  190 

33.188 

33.405 

April . 

4.900 

7.010 

15.181 

15.334 

26.216 

26.344 

May . 

4.900 

6.750 

14.536 

14.777 

23.092 

23.365 

June . 

4.880 

6.750 

13.896 

14.122 

21.409 

21.528 

July . 

4.783 

6.923 

13.579 

13.826 

22  568 

22.693 

August . 

4.800 

7.192 

13.528 

13.759 

24-140 

24-290 

September... 

4.850 

7.190 

13.906 

14.159 

21-406 

21.607 

October . 

4.850 

6  085 

14.554 

14.835 

17-722 

17.955 

November... 

4.974 

5.630 

16.301 

16.554 

15.808 

15.970 

December. . . 

5.273 

5.010 

17.957 

18.145 

15.274 

15.429 

Year . 

4.901 

6.619 

14.920 

15.151 

22.258 

22.432 

St.  Louis  quotations,  cents  per  pound.  London,  pounds  sterling  per  long  ton 

CADMIUM  AND 

ALUMINUM 

Cd 

a  1 

1936  " 

1937 

1936 

1937 

January  . . . 

105.000 

90.000 

20.000 

19.500 

February . . . 

105.000 

90.000 

20.000 

19.600 

March . 

105.000 

101 

.667 

20.000 

20.000 

April . 

105.000 

105.000 

20.000 

20.000 

May . 

105.000 

105 

.000 

20.000 

20.000 

June . . 

. . 

105.000 

130.962 

20.000 

20.000 

July . 

93.462 

142.500 

20.000 

20.000 

August . 

90.000 

142-500 

20.000 

20.000 

September . . 

90.000 

142.500 

20.000 

20.000 

October . 

90.000 

142.500 

20.000 

20.000 

November.. 

90.000 

142.500 

20.000 

20.000 

December . . 

90.000 

132.888 

20.000 

20.000 

Year . 

97.789 

122.335 

20.000 

19.917 

Aluminum  in  cents  per  pound,  99  per  cent  grade.  Cadmium,  cents  per  pound. 


ANTIMONY,  QUICKSILVER,  AND  PLATINUM 


Antimony  (n) 

Quicksilver  (b) 

Platinum  (e) 

New 

York 

New 

York 

New 

York 

1936 

1937 

1036 

1937 

■  1936 

1937 

January  .... 

12.736 

14.130 

76.769 

90.250 

36.885 

60.400 

February .... 

12.967 

14.663 

77.000 

91.000 

35.000 

64.364 

Mareh . 

13.072 

16.376 

77.000 

91 .778 

34.116 

58.000 

April . 

12.873 

16.043 

76.731 

92.000 

32.846 

58.000 

May . 

12.410 

14.830 

74.940 

95.520 

32.000 

54.800 

June . 

11.707 

14.702 

74.192 

96.654 

36.346 

53.000 

July . 

11.246 

14.803 

73.423 

93-904 

39.308 

50.115 

Augtut . 

11.125 

15.327 

73.923 

91.423 

49.677 

51. 000 

September... 

11.740 

16.555 

85.280 

89.020 

68.960 

51.000 

October . 

12.068 

16.935 

89.240 

86.140 

54.074 

48.560 

November... 

12.233 

15.848 

90.250 

83.435 

48.000 

43.652 

December. . . 

12.918 

14.144 

90.250 

81.038 

48  000 

38.385 

Year . 

.  12.240 

15.355 

79.917 

90.180 

42.926 

51.773 

(0)  Antimony  quotations  in  cents  per  pound,  for  ordinary  brands,  (b)  Quick¬ 
silver  in  dollars  per  flask  of  76  Ibi  («)  Platinum  in  dollars  per  ounce  troy. 


_ PIG  IRON _ 

< — Bessemer - .  . - Basic - .  No.  2  Foundry 


1936 

1937 

1936 

1937 

1936 

1937 

January. .. . 

.  20.00 

21.50 

19.00 

20.50 

19.50 

21.00 

February . . . 

.  20.00 

21.50 

19.00 

20.50 

19.50 

21.00 

March . 

.  20.00 

24.20 

19.00 

23.20 

19.50 

23.70 

April . 

.  20.00 

24.50 

19.00 

23.50 

19.50 

24.00 

May . 

.  20.00 

24.50 

19.00 

23.50 

19.50 

24.00 

June . 

.  20.00 

24.50 

19  00 

23.50 

19.50 

24.00 

July . 

.  20.00 

24-50 

19.00 

23.50 

19.50 

24.00 

August . 

,  20.00 

24-50 

19.00 

23.50 

19.50 

24  00 

September.. 

.  20.00 

24.50 

19.00 

23.50 

19.50 

24.00 

October . . . , , 

.  20.00 

24.60 

19.00 

23.50 

19.50 

24.00 

November. . 

.  20.23 

24.50 

19.23 

23.50 

19.73 

24.00 

December . . 

.  21.00 

24.60 

20.00 

23.50 

20.50 

24.00 

Year . . 

..  20.103 

23.975 

19.103 

22.975 

19.603 

23.475 

Iron  in  dollars  per  long  ton.  F.o.  b.  Mahoning  and  Shenango  Valley 
furnaces. 
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PERSONAL 

ITEMS 


A.  W.  Allen  roci-ntly  left  California 
for  I’oru. 

H.  M.  Hartmann  is  now  manager  of 
the  Aloiintain  City  Copper  Company, 
Rio  Tinto,  Nev. 

Hal  Williams  Hardinge  has  been  se¬ 
lected  by  the  A.I.M.E.  to  receive  the 
11*38  award  of  the  James  Douglas 
medal  for  achievement  in  non-ferrous 
metallurgy.  The  presentation  will  be 
made  at  the  annual  meeting  in  Feb- 


HAL  WILLIAM  HARDTNGE 


ruary,  with  the  citation:  “For  inven¬ 
tions  of  apparatus  for  fine  grinding  of 
ores,  and  achievements  in  improving 
practice  in  that  art.” 

Albert  Mendelsohn,  former  assistant 
general  manager  for  Cananea  Consoli¬ 
dated  Copper  Company,  became  gen¬ 
eral  manager  of  the  corporation  on 
Jan.  1,  1938,  succeeding  Clyde  E.  Weed. 

Walter  L.  Mattis  is  now  manager 
and  superintendent  of  the  Marietta 
Mining  &  Milling  Company  at  Alder, 
Mont. 

Robert  S.  Cockle  is  now  mine  engi¬ 
neer  on  the  staff  of  the  Standard 
Silver-Lead  Mining  Company  at  Wil- 
born,  Mont. 

A.  E.  Thomas  has  resigned  the  posi¬ 
tion  of  chief  metallurgist  of  Bulolo 
Gold  Dredging,  Ltd.,  and  has  been 
succeeded  by  T.  B.  Laird. 

W.  H.  Wainwright  formerly  super¬ 
intendent  of  the  roasting  and  cyani- 
dation  sections  of  Wiluna  Gold  Mines, 
has  joined  the  metallurgical  staff  of 
the  Broken  Hill  Proprietary  Company. 

Lewis  Plass,  chief  engineer  of  the 
American  Smelting  &  Refining  Company, 
who  suffered  an  accident  last  fall,  has 
completely  recovered  and  has  returned 
to  his  office  in  El  Paso,  Texas. 

Clyde  E.  Weed  has  been  appointed 
general  manager  of  mines  for  Ana¬ 
conda  Copper  Mining  Company  and  its 
subsidiaries.  Mr.  M’eed  had  been  gen¬ 
eral  manager  for  Cananea  Consolidated 
since  1929. 


'Arthur  Notman,  consulting  mining 
engineer,  of  New  York,  has  been 
elected  a  director  of  Copper  Canyon 
Mining  Company,  operating  a  gold¬ 
mining  property  in  Nevada. 

J.  P.  Sullivan,  Jr.,  until  recently  at 
the  Zeibright  unit  of  Empire  Star  Mines 
Company,  Ltd.,  Emigrant  Gap,  Calif., 
has  joined  the  staff  of  Chile  Explora¬ 
tion  Company,  Chuquicamata,  Chile, 
South  America. 

L.  S.  Rivett,  recently  research  en¬ 
gineer  with  Sisco  Gold  Mines,  has  been 
appointed  experimental  engineer  at  the 
concentrator  of  Falconbridge  Nickel 
Mines,  Ontario. 

C.  W.  Nichols  has  resigned  from  the 
board  of  Canadian  Copper  Refiners, 
Ltd.,  which  is  controlled  and  in  large 
part  owned  by  Noranda  Mines,  Ltd., 
and  has  been  succeeded  by  Louis 
Cates,  president  of  Phelps  Dodge  Cor¬ 
poration.  R.  G.  Rudolph,  of  Toronto, 
was  appointed  treasurer. 

Charles  W.  Burgess,  resident  engi¬ 
neer  in  the  Philippines  for  The  Dorr 
Company  since  1932,  has  returned  to 
New  York  for  a  visit  of  several 
months,  after  which  he  will  return  to 
Manila. 

Dr.  George  B.  Waterhouse,  professor 
of  metallurgical  production  at  the 
Massachusetts  Institute  of  Technology 
and  president  of  the  American  Society 
of  Metals,  has  been  awarded  the  hon¬ 
orary  degree  of  doctor  of  metallurgy 
by  the  University  of  Sheffield,  Eng¬ 
land. 

William  J.  Asselstine,  consulting 
metallurgist  and  for  many  years  mill 
superintendent  for  Premier  Gold  Min¬ 
ing  Company,  Ltd.,  has  been  appointed 
Minister  of  Mines  for  the  Province  of 
British  Columbia.  He  will  also  be 
Minister  of  Trade  and  Commerce,  a 
new  department  established  at  the  last 
legislative  session.  Mr.  Asselstine  is 
member  for  the  Atlin  district. 

F.  E.  Lewis,  of  Terlingua,  Tex.,  has 
severed  his  connection  with  the  Chi- 
sos  Mining  Company,  producer  of 
quicksilver,  but  has  remained  in  the 
district  during  the  last  month  making 
a  preliminary  search  for  another 
location. 

A.  C.  Hansen,  superintendent  of  the 
Cambria  mine  of  the  Republic  Steel 
Corporation,  at  Negaunee,  Mich.,  has 
been  appointed  assistant  general  super¬ 
intendent  of  the  Witherbee  Sherman 
Company  mining  operations  at  Port 
Henry,  N.  Y.,  which  have  been  re¬ 
cently  taken  over  by  the  Republic 
company.  T.  F.  Myners  has  been  made 
general  superintendent  of  the  New 
York  ore  properties. 


John  J.  Curzon,  recently  superin¬ 
tendent  of  Eureka  Mining  &  Smelting 
Company,  Republic,  Wash.,  is  now  act¬ 
ing  as  chief  engineer  of  the  Chelan 
Copper  Mine,  at  llolden.  Wash.,  which 
is  owned  by  The  Howe  Sound  Com¬ 
pany. 

Walter  J.  Eaton  has  returned  to  San 
Juan  Capistrano,  Calif.,  after  having 
spent  the  past  year  in  the  Philippines 
examining  gold,  chromite,  and  man¬ 
ganese  properties  in  many  parts  of 
the  Islands. 

P.  R.  Middleton  has  been  appointed 
assistant  mining  engineer  to  Austra¬ 
lian  Mines  Management  and  Secre¬ 
tariat  (which  represents  the  de 
Bernales  interests),  with  headquarters 
at  Kalgoorlie,  W.A. 

W.  H.  Blackburn  has  returned  to 
San  Francisco  from  Nevada  and  will 
be  located  at  1022  Crocker  Building. 
He  will  divide  his  time  between  the 
Treadwell  Yukon  Mining  Company, 
Ltd.,  and  outside  engagements  in 
mining  work. 

W.  F.  Boericke  has  accepted  a  two- 
year  contract  with  the  Philippine 
Government  as  valuation  engineer  in 
the  Islands,  and  has  resigned  his  posi¬ 
tion  with  the  Securities  and  Exchange 
Commission,  at  Washington,  D.  C.,  a 


W.  F.  BOERICKE 


post  which  he  had  held  since  Decem¬ 
ber  of  1934  as  senior  mining  engineer, 
his  work  involving  examination  of 
mining  companies  which  sought  regis¬ 
tration  with  the  Commission.  Mr. 
Boericke  expects  to  become  associated 
with  H.  Foster  Bain  in  his  new  posi¬ 
tion  in  Manila. 

Harvey  S.  Mudd  has  returned  to  the 
United  States  from  the  island  of  Cy¬ 
prus,  where  he  has  a  financial  interest 
in  Cyprus  Copper  Corporation.  After 
spending  a  few  days  in  New  York 
City,  Mr.  Mudd  went  to  Los  Angeles, 
where  he  resides. 

S.  J.  Clausen,  Jr.,  formerly  connected 
with  the  Howe  Sonnd  Company  as  gen¬ 
eral  superintendent  at  two  of  its  sub¬ 
sidiary  units  in  Mexico  for  several 
years,  and  later  as  exploration  engineer 
m  the  United  States  and  Mexico,  is 
now  general  manager  of  the  Cia.  Ex- 
ploradora  de  Minerales  y  Metales,  S. 
A.,  Apartado  1,  Campostela,  Nayarit, 
Mexico.  The  Exploradora  company 
operates  silver-gold  properties  and  a 
flotation  mill  near  Campostela. 
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Information  Wanted 

The  BOLIVIAN  CON  STL. 
Los  Angeles,  Calif.,  requests 
aid  in  locat’^g  David.  F. 
Kirkwood,  and  offers  the  following 
information:  Mr.  Kirkwood  came  to 
the  United  States  from  Bolivia  in 
1916  and  entered  the  Colorado  School 
of  Mines.  His  family  last  heard  from 
him  in  19123.  Their  last  letter  ad¬ 
dressed  to  him  at  Cripple  Creek,  Colo., 
brought  no  reply.  Anyone  in  the  min 
ing  indnstry  knowing  anything  of  Mr. 
Kirkwood’s  whereabouts  will  render  a 
kind  service  to  his  family  by  commuu 
icating  with  Duke  N.  Banks,  Consul 
de  Bolivia,  Los  Angeles,  Calif.,  U.S..\. 


Enoch  Perkins,  of  the  Mutual  Client 
ical  Company  of  America,  sailed  ou 
Jan.  4  for  visits  to  Turkey,  the  Union 
of  South  Africa,  and  Southern  Kho 
desia.  He  expects  to  return  to  New 
York  the  end  of  April. 


.lime  of  1938.  Ilis  Oakland,  Calif.,  ad¬ 
dress  is  1114  Wellington  St. 

Howard  I.  Young,  of  .st.  Louis,  Mo., 
was  reelected  presideiit  of  the  Ameri 
can  Mining  Congress  at  its  40th  annual 
convention  in  Washington,  D.  C.,  on 
Dec.  3.  William  E.  Goodman,  of  Chi¬ 
cago,  and  Merrill  E.  Shoup,  of  Colo¬ 
rado  Springs,  were  elected  to  serve 
three  years  on  the  governing  board. 
All  the  other  ofiicers  of  the  Congress 
were  reelected:  D.  D.  Moifat,  of  Salt 
Lake  City,  first  vice-president;  and 
Julian  D.  Conover,  of  Washington, 
D.  C.,  secretary. 

Dr.  Arthur  L.  Day,  recently  retired 
director  of  the  Geophysical  Laboratory 
of  the  Carnegie  Institution  of  Wash¬ 
ington,  was  on  Dec.  28  last  elected  to 
the  presidency  of  the  Geological  So 
ciety  of  America  at  its  meeting  in 
Washington,  D.  C.  He  succeeds  Dr. 
Charles  Palache,  of  Harvard  Univer¬ 
sity.  Dr.  Charles  P.  Berkey,  of  Co¬ 
lumbia,  was  reelected  secretary  of  the 
Society  and  Dr.  Edward  B.  Mathews, 
.Tohns  Hopkins  University  professor  and 
Maryland  State  Geologist,  treasurer. 


Francis  W.  Maclennan,  who  since 
.lune  of  1913  has  been  general  man¬ 
ager  of  Miami  Copper  Company,  was 
on  Doc.  9,  1937,  appointed  vice-presi¬ 
dent  and  consulting  engineer  of  the 
company  by  its  board  of  directors.  A. 
S.  Winther,  former  general  manager  of 
Khokana  Corporation,  in  Northern 
Rhodesia,  assumes  Mr.  Maclennan’s 
post  as  general  manager.  Mr.  Maclen¬ 
nan  joined  the  Miami  organization  in 
1913  as  mine  superintendent,  later 
serving  as  assistant  general  manager. 
In  1931  he  was  awarded  the  Saunders 
Gold  Medal  of  the  A.l.M.E.  for  estab¬ 
lishing  a  record  in  the  treatment  of 
the  lowest-grade  ore  theretofore  pro¬ 
duced  on  a  commercial  basis.  This 
award  was  first  established  in  1927 
and  had  been  received  by  only 
four  others:  Messrs.  Brunton,  Hoover, 
Hammond,  and  .lackling.  In  addition 
to  the  Saunders  gold  medal  he  also  re¬ 
ceived  in  1931  the  degree  of  LL.D. 
from  McGill  University  for  his  achieve¬ 
ment  in  mining.  Mr.  Alaclennan’s  early 
jirofessional  career  included  work  in 
British  Columbia,  Oregon,  Utah,  Ne¬ 
vada,  and  Peru. 


OBITUARY 


Percy  A.  Seibert,  general  represent  a 
tive,  Braden  Copper  Company,  Santiago. 
Chile,  has  received  from  the  Chilean 
Republic  the  decoration  of  the  order 
“A1  Merito,”  with  the  rank  of  Knight 
Commander.  The  honor  was  conferred 
on  him  in  recognition  of  his  distin¬ 
guished  services  to  Chile  since  1926. 

Dr.  Charles  Palache,  chairman  of  the 
department  of  mineralogy  at  Harvard, 
received  the  Roebling  gold  medal  at  the 
meeting  of  the  Mineralogical  Society 
held  in  Washington,  D.  C.,  on  Dec.  29. 
The  medal,  named  in  honor  of  William 
A.  Roebling,  a  former  vice-president  of 
the  Society,  was  awarded  for  the  first 
time  on  the  occasion  noted.  Dr.  Palache 
retired  last  month  as  president  of  the 
Geological  Society. 

O.  G.  Griswold,  Jr.,  has  returned  to 
Butte  after  .spending  several  months 
in  the  Taku  district,  northern  British 
Columbia,  where  he  has  completed  the 
construction  of  a  200-ton  flotation  mill 
for  the  Taku  Gold  Mining  Company, 
which  is  controlled  by  the  Congdon 
interests,  of  Duluth. 

John  Hatfield,  of  Wenatchee,  Wash., 
has  purchased  the  tw'elve  lode  claims 
covering  a  tungsten  deposit  in  Okano¬ 
gan  County,  one  mile  south  of  the 
Canadian  line,  on  the  Wolframite  and 
Scheelite  mountains.  This  property 
was  formerly  owned  by  Ferris  Ford 
and  associates,  of  Okanogan.  During 
1915-17  it  was  operated  under  lease 
by  the  Granby  Consolidated  Mining, 
Smelting  A  I'ower  Company,  Ltd.  Equip¬ 
ment  is  being  assembled  for  a  small- 
scale  operation  starting  in  the  early 
spring  of  1938. 

J.  A.  Siefert,  mining  engineer  and 
geologist  for  the  Nicholson  Creek  Min¬ 
ing  Corporation,  300  Insurance  Build¬ 
ing,  Seattle.  Wash.,  has  returned  from 
the  comiiaiiy’s  property  at  Usk,  B. 
where  he  has  been  in  charge  of  de¬ 
velopment  work  during  the  past  sea¬ 
son.  After  completing  reports  at  the 
company’s  office  at  Seattle,  he  will  de¬ 
vote  the  next  few  months  to  a  f.'ali- 
fornia  property,  returning  to  Usk  in 


A.  R.  Chambers,  a  prominent  Nova 
Scotia  mining  man,  died  in  Montreal 
on  Dec.  4  last  at  the  age  of  57, 

E.  A.  Morley,  long  identified  with 
mining  in  Montana,  died  on  Dec.  19 
at  the  age  of  74. 

Sir  John  Higgins,  prominent  metal¬ 
lurgist  and  adviser  to  the  Common¬ 
wealth  Government  during  the  War 
period,  died  in  Melbourne  on  Oct.  6 
last  at  the  age  of  75. 

Dr.  Raymond  Jackson  Leonard,  ]>ro 
fessor  of  geology,  mining  engineer,  and 
dean  of  the  graduate  college  of  the 
University  of  Arizona,  died  at  Tucson 
on  Nov.  20  last  at  the  age  of  50. 

Joseph  H.  Oleson,  prominent  in  the 
mining  and  smelting  industries  of 
T’^tah  and  Montana  for  many  years, 
died  at  Salt  Lake  City  on  Dec.  11. 

Karl  Brooks  Heisey,  president  of 
Shanshaw  Mines,  Ltd.,  and  well 
known  throughout  Quebec  as  a  con¬ 
sulting  mining  engineer,  died  in 
Toronto  on  Dec.  7  at  the  age  of  42. 

Berthel  B.  Berthelson,  recently  ap¬ 
pointed  superintendent  of  the  Zeibright 
unit  of  Enifiire  Star  Mine’  Conqiany, 
Lt«l.,  Kmigrant  D:i|),  Calif.,  died  in  San 
Francisco  ou  Dec.  4.  He  w:is  fi  graduate 
of  the  University  of  Stockholm,  .and 
after  his  arriv;il  in  the  United  St.atcs 
in  1921  held  executive  positions  in  Colo¬ 
rado,  Nevada,  Arizona,  and  Alexico.  He 
was  42  years  of  :ige. 

Ivan  Harry  Barkdoll,  general  siqterin- 
tendent  of  the  Oipper  Queen  branch  of 
Phelps  Dodge  Corporation,  at  Bisbee, 
Ariz.,  died  suddenly  in  Chic.ago  on  Dec. 

1  last  while  returning  to  Arizon.a  from 
New  York.  Mr.  Barkdoll  w.as  61  years 
old.  He  had  long  been  identifted  with 
mining  in  Arizona.  He  was  a  member 
of  the  A.l.M.E.  and  had  held  office,  at 
various  times,  in  the  Arizona  Chapter 
of  the  American  Mining  Congress. 

A.  Bruce  Ritchie,  gener.al  superin¬ 
tendent  of  the  Siilliv.an  mine  of  Con¬ 


solidated  Mining  &  Smelting  Com¬ 
pany,  at  Kimberley,  East  Kootenay, 
B.  C.,  was  instantly  killed  recently  by 
a  fall  of  rock  after  a  blast  in  a  stope. 

Michael  A.  Smirnoff,  geologist,  a  na¬ 
tive  of  Russia  and  a  graduate  of  the 
Colorado  School  of  Mines,  died  sud¬ 
denly  at  Houston,  Tex.,  on  Nov.  23, 
1937,  of  heart  failure.  His  wife,  Louise 
McConnell  Smirnoff,  died  two  days 
later  of  grief.  Formerly  for  several 
years  on  the  staff  of  the  Roxana  Pe¬ 
troleum  Corporation,  ,a  subsidiary  of 
the  Royal  Dutch  Shell  Company,  Mr. 
Smirnoff  had  lately  been  engaged  in 
consulting  practice  at  Houston. 

George  Manville  Robison,  a  promi¬ 
nent  mining  man  of  Morenci,  Ariz., 
since  1891,  died  in  that  city  on  Nov, 
23  last.  Mr.  Robisc.i  was  born  in 
East  Springfield,  Pa.,  was  a  graduate 
of  Lafayette  College,  and  was  a  min¬ 
ing  engineer  in  Lcadville,  Colo.,  when 
that  camp  was  est.ablished.  He  went 
to  Morenci  in  1891  to  work  as  chief 
engineer  for  the  Detroit  Copper  Com¬ 
pany  and  later  served  in  the  same 
capacity  for  Phelps  Dodge.  Since  1932 
he  had  been  acting  as  a  consulLant. 

Charles  Janin,  w^cll-known  consult¬ 
ing  engineer,  long  an  important 
member  of  the  C.alifornia  mining  fra¬ 
ternity,  and  the  son  of  Louis  Janin, 
died  .at  his  home  in  Piedmont,  Calif., 
on  Nov.  30,  aged  64.  Mr.  .lanin  started 
his  mining  career  in  the  Home  mine, 
Nevada  City,  Calif.  Later  he  joined 
his  father,  assisting  him  in  mine  ex¬ 
amination  and  in  mining  litigation. 
He  was  next  ex.amining  engineer  for 
a  syndic.ate  headed  by  .lon.athan 
Bourne,  Jr,  After  four  years  of  this 
work,  Mr.  Janin  formed  the  firm  of 
.l.anin,  Stebbins  &  Smith,  later  Janin 
&  Smith,  .and  eng.aged  in  consulting 
work.  In  1911,  he  opened  his  own 
office.  Early  in  1914,  he  joined  the 
staff  of  the  United  States  Bureau  of 
Minos,  and  during  the  World  War,  for 
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LUBRICATED 


PLUG  VALVES 
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BEST  FOR  "DIFFICULT"  LIQUIDS 


A  battery  of  Walworth 
Lubricated  Plug  Valves 
on  a  propane  line  being 
defrosted  by  live  steam. 


WALWORTH^J^ 

COMPLETE  LIXE 

inviud4»H: 

★ 

BRONZE  VALVES  AND  COCKS 
all  types  and  pressures 

★ 

IRON  BODY  VALVES  AND 
COCKS 

all  types  and  pressures 

★ 

STEEL  VALVES 

all  types  and  trimmings.  Pres¬ 
sures:  150—1500  lbs.  Steam.  Oil, 
Water  &  Gas  up  to  5000  lbs. 

★ 

BRONZE  FITTINGS 
serew€^  and  flanged 

★ 

CAST  IRON  FITTINGS 
screwed  and  flanged 

•k 

MALLEABLE  IRON  FITTINGS 
screwed 
it 

STEEL  FITTINGS 
screwed  and  flanged 

★ 

CAST  IRON  THREADED  PIPE 
Hi-Test,  C.N.L,  Ni-Resist 
★ 

SOIL  PIPE  AND  FITTINGS 
★ 

DRIVE  WELL  POINTS 
Foot  valves,  etc. 

★ 

PIPE  WRENCHES 
Genuine  Stillson,  Walco 
Parmelee 
★ 

WALSEAL 

bronze  valves  and  fittings 
with  Silverbrazed  pipe  joints 


For  handling  acids  .  . .  solvents  ...  in  fact  for  any  ^^difficult'^ 
liquid  .  .  .  there  is  a  Walworth  Lubricated  Plug  Valve  spe¬ 
cifically  suited  for  the  job— from  Vfe  to  24  inches;  from  125 
to  3,000  pounds.  They  assure  long  years  of  dependable  ser¬ 
vice  at  low  operating  cost  where  conventional  types  of 
valves  will  not  give  satisfactory  service. 

You  get  full,  direct  port  opening  with  turn  and  a 
tight  shut-off  with  Walworth  Lubricated  Plug  Valves. 
Every  operation  is  smooth  and  easy.  They  are  part  of  the 
complete  line  of  valves  which  Walworth  builds— so  com¬ 
plete  as  to  assure  “the  right  valve  for  every  service." 


WALWORTH 


WALl^RTH 


FITTINGS 
ond  TOOLS 

Bocked  by  . 
96  Years'  Service 
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a  part  of  1017,  and  practically  all  of 
lOlS.  ho  actively  participated  in  War 
work  with  the  Bureau.  Alany  contribu¬ 
tions  were  made  to  the  technical  pub¬ 
lications  by  Mr.  Janin.  He  wrote 
Bulletin  127,  “Gold  Bredging  in  the 
United  States,”  for  the  Bureau  of 
Mines,  and  for  the  engineers  and 
workers  of  the  mining  industry 


throughout  the  world.  Mr.  Janin  was 
a  member  of  the  American  Institute 
of  Mining  and  Metallurgical  Engi¬ 
neers  and  of  the  Institution  of  Mining 
and  Metallurgy  in  London.  A  bio¬ 
graphical  appreciation  of  Mr.  Janin’s 
life  and  attainments  was  presented  in 
’Engineering  and  Mining  Journal  of 
May  20,  1020. 


T  T  ▼ 

Ore-Bin  Design 


The  Editor: 

SCANNING  the  October  number  of 
E.^M.J.,  our  eyes  fell  on  the  fa¬ 
miliar  form  of  an  ore  bin  in  the 
article  by  W.  W.  Staley.  It  impressed 
us  as  a  well-proportioned  structure,  and 
our  interest  was  aroused  as  to  its  evolu¬ 
tion,  having  in  mind  particularly  the 
present  acute  demand  for  economy.  Al¬ 
though  this  viewpoint  has  in  recent  years 
run  to  extremes,  it  will  never  lose  its  im¬ 
portance,  and  we  may  therefore  be  par¬ 
doned  for  submitting  what,  we  trust, 
may  prove  a  helpful  contribution. 

Computing  roughly  the  amount  of 
lumber  in  the  design  shown,  we  find  it 
to  be  (exclusive  of  substructure) : 

Total  lumber  in  100-ton  bin,  8,600  b.ft. 
‘  lumber  per  ton  of  ore,  86  b.ft. 
.lumber  per  cu.ft.vol.  4.3  b.ft. 
Our  company  has  built  a  number  of 
bins  of  this  general  type  or  form,  and 
with  careful  placing  of  timber  and  steel 
reached  for  an  average  the  low  require¬ 
ment  of  52  b.ft.  per  ton  of  ore,  or  2.6 
b.ft.  cu.ft.  live  volume,  representing  a 
saving  on  the  above  of  some  40  per 
cent.  Such  a  result  calls  for  an  explana¬ 
tion.  especially  if  achieved  on  the  very 
basis  laid  down  by  the  undisputed  analy¬ 
sis  of  the  article  referred  to.  The  basic 
formulae  of  Rankin,  and  their  applica¬ 
tion  so  helpfully  shown  by  Professor 
Ketchum,  furnish  us  the  stress-condi¬ 
tions  under  full  loading.  If  no  super¬ 
imposed  loads,  such  as  truck  platform, 
sledging  grizzly,  or  conveyor  head-struc¬ 
ture.  are  to  Ije  considered,  the  solution 
is  easy.  Side  pressure  on  the  uprights 
is  given  by  the  triangular  diagram  with 
P  =  24h  (in  feet)  at  bottom 
P  =  0  at  top 
Derived  from : 

Total  side  pressure  iV=l/2  wh^- - — 

1  sin  X 

=  12h*  approximately. 

This  load  diagram  may  be  divided 
into  two  or  three  sections  by  introduc¬ 
ing  necessan.'  supports  in  the  way  of  rods 
or  wales  to  take  the  reactions.  The 
distance  between  these  wales  is  deter¬ 
mined  by  the  practical  choice  of  beam 
section  and  its  carrying  distance  for  the 
corresponding  loading  as  marked  off 
on  that  diagram.  For  the  short  span 
thus  obtained,  horizontal  shear  deter¬ 
mines  the  section  and  keeps  it  down. 
Nor  are  the  wales  massive  if  properly 
tied  at  points  of  load.  Twin  beams  are 
preferably  used  for  these,  which  avoid 


costly  drilling  for  the  big  tension  rods, 
and  retain  full  effective  area,  of  beam. 

Now,  bins  of  this  size  usually  being 
sijuare,  or  nearly  so,  present  similar 
loading  for  front  Jind  side  posts,  and  the 
logical  urge  is  to  tie  wales  diagonally 
(across  corners  of  the  bin)  rather  than 
permit  rods  to  cross  and  obstruct  the 
free  inside  area  of  the  bin.  We  thus 
obtain  a  structure  resembling  a  shell 


girded  about  with  hoops  approaching  in 
character  the  most  economical  structure 
known,  the  circular  tank.  It  is  evident 
that  the  corners  need  but  little  reinforc¬ 
ing,  and  if  front  and  side  shell-boards 
are  alternately  carried  over  the  corner 
post  much  like  the  logs  of  a  block  house, 
a  small  cleat  (say  3x6  in.)  suffices  to 
hold  the  ends  of  all  the  short  boards. 

A  profitable  modification  of  the  bin 
bottom  is  now  suggested.  A  line  drawn 
at  the  angle  of  repose  from  the  lip  of 
front  gate  to  rear  wall  will  indicate  the 
surface  of  the  ore  remaining  in  the  bin 
were  the  live  content  drained,  the  floor 
assumed  to  be  below  that.  If  we  were 
to  lay  the  floor  to  this  line,  we  would 
at  once  increase  the  live  capacity  of  the 
bin  by  12  per  cent  for  the  suggested 
angle  of  38  deg.  (over  12x15  . ft.  clear 
projected  bin  area).  We  still  have  a 
self-emptying  charge.  Inasmuch  as  for 
other  reasons  we  prefer  a  45-deg.  bot¬ 
tom  slope,  we  may  start  its  upper  end 
at  the  point  just  marked  off  or  slightly 
below,  and  land  with  the  lower  end 
somewhat  back  of  the  gate  lip,  requiring 
a  short  horizontal  portion  to  complete  it. 
This  is  desirable,  as  it  traps  a  prism  of 
ore  (or  waste)  in  the  bin  which  effec¬ 
tually  protects  the  bottom  from  the  fall¬ 
ing  ore  (not  to  speak  of  falling  cars) 
without  resorting  to  steel-plate  lining. 

The  best  execution,  in  our  opinion, 
is  obtained  by  dividing  the  base  sill 
into  three  panels  as  shown  in  the  dia¬ 
gram;  that  is,  introducing  two  addi¬ 


tional  supports,  locating  the  too  of  the 
inclined  bottom  girder  over  the  first  one 
and  inserting  an  auxiliary  post  above 
the  second  one.  This  little  post  will 
prove  to  be  the  most  useful  stick  in  the 
structure.  It  supplies  the  much-needed 
bearing  area  for  the  floor  girder  at  its 
center  support.  Pressure  across  the 
grain  at  tliis  point  is  exce.ssive  without 
resorting  to  a  steel  cap  or  oversize  heel 
post. 

We  trust  the  foregoing  is  seen  not  as 
a  criticism  of  the  design  exhibited  in 
the  article  referred  to,  but  rather  an 
effort  toward  careful  application,  with 
a  view  to  economy,  of  the  values  fur¬ 
nished  by  correct  stress  analysis. 

E.  A.  M.\ao, 

Chief  Designer,  Mining  Department 

Southwentern  Engineering  Company, 

Los  Angeles,  Calif. 


In  reply  to  Mr.  Maag’s  letter  of  Dec. 
9,  I  should  like  to  say  that  his  sug¬ 
gestion  regarding  the  use  of  the  two  ad¬ 
ditional  supports  and  the  vertical  post 
under  the  floor  beam,  thus  making  avail¬ 
able  a  “floor  of  ore”  instead  of  timber, 
appears  reasonable.  However,  without 
recalculating  my  entire  design,  I  find 
that  this  additional  timber  practically 
equals  that  saved  by  inserting  these  new 
members.  With  respect  to  reinforcing 
the  corners  as  he  suggests  (I  have  seen 
bins  constructed  in  this  fashion,  and  I 
see  nothing  objectionable  to  it),  I  find 
that  a  saving  of  a  little  more  than 
4  per  cent  would  be  made.  These 
changes,  apparently  then,  are  not  respon¬ 
sible  for  the  40  per  cent  discrepancy. 
At  the  time  of  designing  the  ore  bin 
I  found,  according  to  Peele’s  “Mining 
Engineers  Handbook”  and  Taggart’s 
“Handbook  of  Ore  Dressing,”  that  some¬ 
what  over  100  b.ft.  per  ton  was  used  in 
the  design  presented  therein.  Other 
sources  (“Handbook  of  Mining  De¬ 
tails,”  p.  170,  McGraw-Hill  Book  Com¬ 
pany,  1912)  ran  this  up  to  over  200  ft. 
Without  having  definite  information  to 
the  contrary  I  would  say  that  in  Mr. 
Maag’s  design  a  much  higher  unit  stress 
for  the  timber  was  used.  Consulting  the 
“Wood  Handbook,”  p.  105  (United  States 
Department  of  Agriculture)  we  find  that 
for  Douglas  fir,  structural  grade,  the 
following  stresses  could  have  been  used 
(under  the  conditions  usually  encount¬ 
ered  I  thought  it  doubtful  if  such  timber 
would  be  available;  therefore,  I  used  a 
more  conservative  unit  stress) : 


DouKlns  fir,  dense, 
all  regions  . . , 
Douglas  fir,  coast 

region . 

Douglas  fir,  used 
In  ore  bin  de¬ 
sign  ; . 


Pounds  per  Square  Inch 
Compression, 

I’erpen-  Com- 
dicular  pression, 


Bending 

to 

Grain 

End 

Bearing 

2,333 

380 

1,711 

2,000 

325 

1,466 

1,400 

300 

1,200 

I  do  not  think  it  quite  fair  to  base 
the  boardfeet  per  ton  on  just  that  tim¬ 
ber  inclosing  the  ore.  By  making  the 
bin  shallow  and  narrow,  and  stretching 
the  length  out  (in  other  words  making 
a  low,  narrow,  long  bin),  the  use  of 
small  members  can  bo  obtained  for 
“surrounding”  the  ore.  However,  this 
is  more  than  made  up,  in  many  cases, 
by  the  increased  amount  of  timber  in 
the  Hiifiporting  substructure. 

Moseow,  Idaho.  W.  W.  Staley 
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►  LEAD- -Though  production  of  lead 
decreased  in  November,  stocks  of  the 
metal  increased  12,927  tons,  a  volume 
greater  than  most  producers  expected. 
Domestic  shipments  in  November  were 
only  33,853  tons,  the  lowest  since  May, 
1936.  Total  stocks  of  refined  lead  on 
hand  at  the  end  of  November  were 
113,573  tons.  Many  in  the  industry  look 
for  an  increased  demand  for  lead  during 
the  first  quarter  of  1938.  The  figures 
for  October  and  November,  in  short 
tons,  according  to  the  American  Bureau 
of  Metal  Statistics,  follow: 


Oct. 

Nov. 

stock  at  beginning . 

Production: 

90,742 

100.646 

Domestic  ore . 

45,112 

42,892 

Secondary  and  foreign.. 

4,085 

3,904 

Totals  . 

49,197 

46,796 

Domestic  shipments . 

39,292 

33,853 

Stocks  at  end . . 

.  100,646 

113,573 

The  following  tabulation  shows  total 
lead  stocks  at  the  works  of  smelters  and 
refiners  in  the  United  States  so  far  as 
reported,  in  short  tons: 


What  Metal  Statistics  Show 


ON-FERROUS  METAL  produc¬ 
ers  witnessed  a  further  increase 
in  stocks  of  copper,  lead,  and 
zinc  during  the  last  month  of  1937  as 
the  general  business  slump  deepened. 
Curtailment  in  copper  production  an¬ 
nounced  by  producers  late  in  September 
was  reflected  in  the  November  statistics 
showing  59,756  tons  (blister)  produced, 
compared  to  71,238  tons  in  October,  a 
decrease  of  11,482  tons.  A  further  de¬ 
crease  in  production  is  anticipated  by  the 
industry  in  the  December  figures.  Ap¬ 
parent  consumption  continued  to  decline 
here,  and  producers  believe  curtailment 
now  in  effect  is  rapidly  approaching  a 
more  balanced  position  between  demand 
and  supply,  thereby  creating  a  sounder 
condition  for  the  whole  industry  while 
waiting  for  business  improvement.  In 
November,  domestic  stocks  of  refined 
copper  increased  38,765  tons  while  blis¬ 
ter  stocks  decreased  5,892  tons,  so  that 
the  net  change  in  combined  stocks  of 
blister  and  refined  was  an  increase  of 
32,873  tons.  Abroad,  the  picture  was 
different,  refined  stocks  decreased  8,083 
tons  and  blister  stocks  declined  602  tons 
and  apparent  consumption  in  November 
reached  120,696  tons,  a  new  high.  World 
stocks  of  refined  copper  at  the  end  of 
November  totaled  413,846  tons,  an  in¬ 
crease  of  30,682  tons  compared  with 


, - Jan. -Nov.- 


1936 

1937 

Blister  production . 

Refined  production . 

Deliveries: 

.  661,973 
.  669,807 

920,741 

903,713 

Domestic  . 

.  682,151 

784.435 

Export  . 

.  47,780 

58.670 

Totals  . 

.  729.931 

843,105 

Stocks,  refined,  Nov.  30.., 

.  171,291 

221,676 

►  ZINC — December  was  a  dull  month 
for  zinc  producers.  Output  of  ore  in 
the  Tri-State  district  continued  to  de¬ 
cline,  there  being  little  demand  for 
Prime  Western  grade  by  smelters.  An¬ 
nouncement  by  General  Motors  of  cur¬ 
tailment  in  automobile  production  makes 
producers  of  High  Grade  zinc  eagerly 
scout  prospects  for  any  improvement  in 
the  first  quarter  of  the  new  year. 

Statistics  of  the  Prime  Western  divi¬ 
sion,  covering  the  ordinary  grades  for 
the  year  1937  follow: 

Pro-  Ship-  Stock 
ductlon  ments  At  End 


Jan .  21,263  30.520  29.924 

Feb .  19,703  27.349  22,278 

March  .  21,973  28.402  15.849 

April  .  21,333  25,921  11,261 

May  .  23,553  24,321  10,493 

June  .  22,482  22,719  10,256 

July  .  25,237  25,311  10,182 

Aug . ' -  26,140  29.549  6.773 

Sept .  27,412  24.670  9.515 

Oct .  28.667  23.520  14.662 

Nov .  25.475  19,079  21,058 

Dec .  27,006  18,730  29,334 


Oct.  1  Nov.  1 


In  ore,  matte,  process  (a)..  54,332  51,997 

In  base  bullion: 

Smelters  and  refineries. . .  9,497  11,008 

In  transit  to  refineries...  2,020  3,028 

In  process  at  refineries...  14,555  14,870 

Refined  lead .  85,009  94.100 

Antimonial  lead .  5,733  6,546 


Total  stocks .  171,146  181,549 

(a)  At  smelters. 


Fairly  complete  statistics  on  world  pro¬ 
duction  of  refined  lead  are  again  avail¬ 
able,  owing  to  the  inclusion  of  data  from 
Spain  that  cover  most  of  the  production 
from  that  area.  World  production  for 
October  was  164,659  short  tons,  accord¬ 
ing  to  the  American  Bureau  of  Metal 
Statistics.  Production  in  the  Jan.-Oct. 
period  totaled  1,553,040  tons. 

Production  during  September  and 
October,  by  countries,  on  refined-lead 
basis,  in  short  tons: 


Sept. 

Oct. 

United  States  (a) . 

37,989 

16.920 

45.112 

17,781 

19.743 

21,133 

Austria  and  Yugoslavia. . 

(e)1.700 

3,659 

(e)1.700 

4,343 

Germany  . 

Italy  . 

Poland  . 

Other  Europe  (b) . 

Australia  (c) . 

15.976 

4,005 

1.466 

17.500 

22,996 

7,252 

15,006 

3,527 

1.224 

17,300 

20.489 

7.252 

2.926 

992 

Elsewhere  (d) . 

6,900 

8.800 

Totals  . 

.  159,032 

164.659 

(a)  Domestic  only,  (b)  Belgium,  Russia, 
Great  Britain,  and  Czechoslovakia;  partly 
estimated,  (c)  Includes  Australian  lead  re¬ 
fined  in  Great  Britain,  (d)  Argentina,  Peru. 
Japan,  product  of  foreign  ore  smelted  in 
U.  S.,  and  also  inclusive  of  major  part  of  the 
production  of  Spain,  (e)  Estimated  or  partly 
estimated. 


October. 


Following  is  a  summary  of 

the  sta- 

tistics  for  October  and  November,  in 

short  tons; 

Oct. 

Xov. 

Production  (blister): 

U.  S.  mine  . 

71.238 

59.756 

U.  S.  scrap,  etc . 

9,199 

10,142 

Foreign  mine . 

103,758 

99,408 

Foreign  scrap,  etc . 

12,441 

9.470 

Totals  . 

196,636 

178,776 

Production,  refined: 

United  States . 

87,030 

75.790 

Foreign  . 

109,548 

109.480 

Totals  . . 

Deliveries  to  customers: 

.196,578 

185,270 

Domestic  . 

43,742 

33.892 

Foreign  . 

114,191 

120,696 

Totals  . 

U.  S.  exports  of  domestic 

157,933 

154,588 

4,698 

3,133 

Stocks,  refined: 

United  States . 

182.911 

221.676 

Foreign  . 

200,253 

192,170 

Totals  . 

383,164 

413.846 

Silver  Production  of  the  World 

The  following  table  shows  silver  production  of  the  world  according  to  the 
American  Bureau  of  Metal  Statistics,  with  some  of  the  figures  preliminary  and 
subject  to  revision : 


(In  Thousands  of  Fine  Ounces) 


May 

June 

July 

.\ug. 

Sept. 

Oct. 

Jan.-Oct. 

United  States  . 

5.280 

5,437 

6.805 

7.441 

5.779 

4.355 

56.94-' 

Canada  . 

1.467 

1,228 

2.317 

2.367 

2.271 

2.536 

17.984 

Mexico  . 

6.543 

10.140 

6.274 

8.428 

6.460 

(at 

(a) 

Peru  . 

1,582 

1.224 

1.400 

1.333 

1.260 

1.150 

14.015 

Other  America  . 

1,650 

1,700 

1.700 

1.675 

1,650 

1.650 

16.175 

Europe  . 

1.625 

1.650 

1.650 

1.600 

1.600 

1.650 

15.925 

Austraiia,  refined  . 

760 

804 

791 

819 

919 

$63 

4.665 

Other  Austraiia  and  New 

Zealand  . 

400 

350 

350 

375 

425 

450 

3.925 

Japan  . 

844 

844 

768 

(b)S30 

(b)820 

(b)SOO 

8.318 

Burma,  refined  . 

520 

510 

530 

515 

510 

505 

5.180 

Other  Asia  . 

310 

310 

310 

300 

300 

230 

3.075 

South  Africa  . 

95 

88 

92 

93 

93 

93 

911 

Belgian  Congo  . 

400 

450 

400 

400 

350 

330 

3,705 

Other  Africa  . 

60 

60 

50 

SO 

50 

50 

56*> 

$4  ft4-i 

26  216 

Total  ex  Mexico  . . . 

14.993 

14;705 

17,153 

llilSS 

16.027 

15,332 

154.398 

(a)  Not  yet  reported,  (b)  Conjectural. 
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u.re  engaged  in  placer  mining.  Commis¬ 
sioner  Stewart  writes  in  part:  “The 
widespread  introduction  of  mechanical 
equipment  of  the  dragline  type,  em¬ 
ployed  in  conjunction  with  the  movable 
washing  plants  and  pumping  units  and 
supplemented  by  Caterpillar  tractors  and 
bulldozers  has  been  in  many  respects 
the  most  important  recent  development 
in  the  placer  mining  field.”  Mr.  Stew¬ 
art  says  that  extension  of  dependable 
airplane  service  to  all  sections  of  the 
territory  has  been  another  major  factor 
in  the  recent  increase  of  mining  activity, 
especially  in  the  placer  mining  field. 
During  the  past  year  facilities  of  the 
Department  of  Mines  for  assisting  pros¬ 
pectors  have  been  augmented  in  an  im- 
portiint  way  by  the  establishment  at 
College,  Ketchikan,  and  Nome  of  free 
assay  offices  for  Alaskan  residents. 


■‘'■'.-■■'7^  it' 


►  United  States  Smelting,  Refining  & 
Mining  Company  operated  five  gold 
dredges  during  the  last  season  on  the 
Uster,  Chatanika,  Coldstream,  Gilmore 
and  Cleary  creeks  respectively.  Dredg¬ 
ing  is  also  planned  on  the  Pedro  and 
F’ish  creeks  in  the  Fairbanks  area. 
Three  dredges  were  also  operated  in 
the  Nome  area  during  the  year,  and 
the  company  has  been  prospecting  in 
several  mineral  regions.  Dredging  op¬ 
erations  usually  begin  in  March  and  con¬ 
tinue  until  early  December.  The  com¬ 
pany  employs  a  method  of  using  cold 
water  for  thrawing  frozen  ground  in¬ 
stead  of  steam  thawing.  Roy  E.  Earl- 
ing  is  manager  of  the  Fairbanks  explora¬ 
tion  department  and  J.  D.  Harlan  is 
manager  of  the  company’s  subsidiary, 
Ilammon  Consolidated  Gold  Fields,  at 
Nome. 


Airplanes  have  transported  many  tons  of  machinery  and  supplies  to 
Alaska  s  grouing  mining  districts  during  the  past  year.  Next  spring, 
nhen  fly  nets  are  again  the  vogue  in  dress,  even  greater  mining 
activity  is  anticipated 


►  Antimony  deposits  in  the  Kantishna 
district  are  being  developed  by  the  Na¬ 
tional  Lead  Company,  and  steady  pro¬ 
duction  maintained  during  the  summer 
months  has  been  sorted  and  sacked,  and 
will  be  transported  by  tractor  sleds  to 
steel  and  later  shipped  to  points  on  the 
West  and  East  coasts.  About  800  tons 
of  ore  were  shipped  last  winter  and  a 
larger  amount  is  expected  to  have  been 
iiroduced  during  the  summer. 


ALASKA 


Mining  Operations  Growing 
Throughout  Territory 

Small  gold  dredges,  tractors,  and  airplanes 
oiiord  speedier  and  more  efficient  produc¬ 
tion — New  large  dredge  will  exploit  plati¬ 
num  deposit  of  Goodnews  Bay  Mining 
Company  on  Salmon  River 

►  Mining  activities  increased  in  many 
districts  during  the  past  year,  and  min¬ 
eral  areas  indicating  good  prospects  have 
been  served  by  the  growing  use  of  air¬ 
planes  and  tractors.  More  than  90  per 
cent  of  the  tractors  in  Alaska  are  used 
in  the  mining  industry.  According  to 
the  annual  report  of  John  W.  Troy, 
Governor  of  Alaska,  for  the  fiscal  year 
ended  June  30,  1937,  the  value  of  gold 
production  was  ■*11.3l’'^.090,  or  $1,600,- 
000  above  the  record  for  the  previous 
year.  Total  mineral  production  was  val¬ 
ued  at  $23, .794,000.  compared  to  $18,312,- 
000  the  year  previous.  Labor  troubles 
in  the  Copper  River  region,  in  addition 
to  a  two  months’  su.spension  of  shij>ping 
between  the  States  and  Alaska,  affected 
metal  output  during  the  year.  About 
39  dredges  were  in  operation  during 
1937,  their  total  yardage  being  estimated 
at  14,632,000  cu.yd..  with  an  average  of 
60.9c.  per  cubic  yard.  Two  new  dredges 
are  ex[>ected  to  l>e  in  operation  next 
season.  A  new  8-cu.ft.  Yuba  dredge 
financed  by  an  K.F.C.  loan  started  ojicra- 
tions  early  in  November  on  an  exten¬ 
sive  platinum  deposit  of  the  Goodnews 
Ray  Mining  Company  in  the  Salmon 
River.  Machinery  and  equipment  in  in 
creasing  quantity  are  expected  to  be 
brought  to  H^;attered  mines  during  the 
winter  months,  and  barring  unforeseen 
events,  of/erators  in  Alaska  are  looking 
forward  Ut  a  very  .active  1938. 


►  The  Joe  and  Fannie  Quigley  gold  lode 
mines,  on  Quigley  Hill,  in  the  Kantishna 
district,  were  recently  obtained  by  Ear¬ 
nest  R.  Fransen  and  Clifton  M.  Hawkins, 
of  McKinley  Park  4.  During  the  win¬ 
ter  months  equipment  for  a  50-ton  mill 
and  other  supplies  will  be  hauled  to  the 
camp,  and  sufficient  mine  development 
is  planned  to  begin  production  early  in 
the  second  quarter. 


►  Finding  platinum  last  year  in  the 
Goodnews  Bay  area  resulted  in  consid¬ 
erable  publicity  for  the  town  of  Plati¬ 
num,  situated  on  the  South  Spit  of 
Goodnews  Bay.  Platinum  was  first  pro¬ 
duced  from  the  Goodnews  Bay  district 
in  1927.  One  of  the  producers  of 
platinum  is  the  Clara  Creek  Mining  Com¬ 
pany,  that  started  operation  in  Clara 
Creek  in  .July  1936.  William  Stand-  ►Hirst  Chichagof  Mining  Company  has 
berg  is  in  charge  of  operations.  A  completed  plans  for  the  installation  of 

Northwest  dragline,  Cater|»illar  tractor,  a  200-hp.  diesel  engine  to  increase  power 

and  a  small  ball  mill  and  Wilfley  table  supply.  Paul  Sorenson,  at  Kimshan 
are  used.  Two  Bucyrus  Erie  draglines  Cove,  Ala.ska,  is  superintendent, 
and  two  C.aterj)illar  tractors  are  em¬ 
ployed  in  platinum  operations  of  the 
Goodnews  Bay  Mining  Company  at 
Squirrel  Creek.  The  company  recently 
started  operations  on  Salmon  River 
of  a  new  8  cu.ft.  dredge  financed  by  a 
R.F.C.  loan  and  manufactured  by  the 
Yuba  Manufacturing  Company,  San 
Francisco.  'flu;  dredge  will  dig  to  50 
ft.  and  is  diesel  electric  driven  and 
dis|)laces  .about  1,320  tons. 


►  William  .T.  Porter  and  associates,  with 
offices  at  512  Radio  Central  Building, 
Sjtokane,  Wash.,  have  purchased  the  as¬ 
sets  of  the  Pat  McDonald,  Inc.,  on 
Peters  and  Cache  Creek,  near  Talkeetna, 
Alaska.  The  property  is  said  to  cover  20 
miles  of  placer  ground  and  is  equipped 
with  a  IJ-yd.  Bucyrus  dragline  and  a 
washing  plant.  The  enterprise  wall  be 
known  as  the  Spokane-Peters  Creek  Min¬ 
ing  Comp, any. 


►  B.  D.  Stewart,  Commissioner  of  Mines 
for  Alaska,  writes  in  the  Fairbanks 
Daily  Neu:s-Miner  that  the  mining  in¬ 
dustry  in  Alaska  is  flourishing  and  dur¬ 
ing  the  past  four  years  dredges  in  ac¬ 
tive  operation  have  increased  from  30 
to  41  and  the  number  of  producing  drag¬ 
line  units  has  increasetl  from  less  than 
a  half  dozen  to  about  30.  Employment 
in  the  same  period  increased  from  3,400 
to  4,600,  of  whom  nearly  60  j»er  cent 


►  Mining  interests  in  South  Africa  are 
reported  to  bo  considering  a  progr.am 
of  j)rospecting  and  development  cover¬ 
ing  an  area  near  Carm.acks  and  extend¬ 
ing  close  to  Dawson,  Alaska.  Comple¬ 
tion  of  this  program  is  estimated  to  re¬ 
quire  about  $5,000,000,  spent  over  the 
next  few  years.  Preliminary  work  is 
said  to  bo  pl.anned  during  1938. 
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DA-30  AND  DA-35 

DRILLS 


Ingersoil-Rond  again  leads  the  way  with  twa  new 
and  vastly  improved  drifters — the  DA-30  and  the 
'  DA-35.  Both  machines  were  introduced  during  the 
past  year.  They  are  already  popular  with  mining 
men  the  world  over. 

Although  they  are  similar  in  design,  each  has  its 
special  applications.  Each  has  the  new  double- 
opening  valve  which  is  a  substantial  air  saver  as 
well  as  a  big  factor  in  increasing  the  drilling  speed. 

The  DA-30  is  a  3  inch,  125  pound  machine  suit¬ 
able  for  small  drift,  tunnel  and  stoping  work  in  soft 
or  medium  hard  rock.  It  is  especially  suitable  for 
use  in  restricted  quarters  where  ease  of  handling 
is  essential. 

The  DA-35  Is  a  314  inch,  150  pound  mqchine 
and  is  recommended  for  general  mining  and  con¬ 
tracting  service  where  hard-hitting  and  fast  drilling 
is  necessary.  Can  be  equipped  with  sliding  cone 
shell  if  desired. 

The  l-R  line  includes  hundreds  of  other  sizes  and 
types  of  drills,  WOO  air  compressors,  300  hoists  as 
well  as  pumps,  engines  and  pneumatic  tools  of 
all  kinds. 
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11  BROADWAY,  NEW  YORK  CITY 
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Heavy  rains  early  in  December  wrecked  mining  machinery  and 
equipment  in  the  Doicnieville  district  of  California.  Above  is  the 
dredge  of  the  Oroville  Dredging  Company  that  was  ripped  from 
its  moorings  and  beached  on  a  high  bank  in  the  Feather  River 


CALIFORNIA 


Tungsten  and  Beryllium 
Deposits  Being  Developed 

Producers  seek  to  maintain  ample  tungsten 
supplies  irom  domestic  mines  over  uncer¬ 
tainty  oi  imports  irom  China — Debris-dam 
construction  expected  this  year 

►  Actual  construction  work  in  less  than 
six  months  on  the  $6,220,000  debris-dam 
project  in  central  California  is  expected 
bv  Major  M*.  E.  Harris,  United  states 
Army  En^rineers,  member  of  the  Cali¬ 
fornia  Debris  Commission.  Plans  to 
revive  a  once-prosperous  hydraulic-min¬ 
ing  industry  include  construction  of 
four  dams  on  the  Yuba,  American,  and 
Bear  Rivers,  and  current  activities  are 
chiefly  centered  in  preliminary  surveys 
and  investigation  of  chosen  dam  sites. 
The  dam  }>rojected  on  the  Yuba  River 
near  .Sniar’sville  is  estimated  to  cost 
$4..o9o,000.  and  darns  on  the  North  and 
Middle  forks  of  the  American  River 
$825,000  and  $800,000  respectively. 

►  The  Beryllium  Company,  Inc.,  of  San 
Francisco,  is  developing  a  beryllium  de¬ 
posit  near  Vista,  San  Diego  County, 
under  the  direction  of  Edgar  R.  Larson, 
metallurgist.  Upon  completion  of  a 
comprehe  isive  development  program, 
ore  w'’,  be  mined  by  open  pit  methods 
and  treated  in  a  100-ton  plant,  which 
is  to  replace  the  present  5  ton  pilot 
mill  at  a  later  date. 

►  Higher  prices  for  tungsten  during  the 
past  several  months  have  brought  about 
a  substantial  revival  of  mining  activity 
in  the  Bishop  district,  Inyo  County, 
where  sf?veral  new  properties  are  being 
prepared  for  production.  The  40-ton 


mill  of  Bishop  Tungsten  Company  is 
operating  at  capacity,  and  the  Tungsten 
Milling  Company  and  El  Diablo  Mining 
Company  each  have  a  100-ton  and  50-ton 
plant  in  operation  respectively.  New 
mills  are  being  planned  by  the  United 
States  Vanadium  Corporation  and  Pa¬ 
cific  Tungsten  Company. 

►  Milling  operations  are  to  be  increased 
to  150  tons  upon  completion  of  a  100- 
ton  unit  now  under  construction  at  the 
plant  of  Bagdad  Chase-Roosevelt  mines, 
at  Daggett,  operated  under  a  purchase 
agreement  by  F.  L.  C.  d’Aix,  of  Chi¬ 
cago.  The  present  60-ton  plant  is  being 
operated  practically  at  capacity  on  ore 
obtained  from  the  mines  situated  near 
Ludlow.  Treatment  is  by  flotation  and 
cyanide  methods.  Carl  L.  d’Aix,  gen¬ 
eral  manager,  is  in  charge  of  operations, 
and  fourteen  men  are  employed. 

►  California  Bonanza  Mines,  Inc.,  has 
recently  completed  the  installation  of  a 
50-ton  mill  at  the  Top  Nest  mine,  near 
Twentj-Nine  Palms.  About  sixteen  men 
are  employed  at  the  property,  which 
produces  a  gold-silver-coppor  ore.  How¬ 
ard  W.  Squires  is  president  and  general 
manager  of  the  company,  with  L.  Rud- 
loff,  superintendent,  in  charge  of  opera¬ 
tions. 

►  Dewatering  of  the  old  Fortuna  mine, 
south  of  Nevada  City,  is  progressing 
rapidly,  and  preliminary  mining  is 
scheduled  to  commence  soon.  Electric 
power  has  recently  been  extended  to  the 
I>roperty.  J.  M.  Hoff  is  in  charge  of 
operations. 

►  At  the  mine  of  Penon  de  Oro  Mines 
Company,  J.  F.  Michael,  of  San  Fran¬ 
cisco,  lessee,  is  erecting  a  lOO-ton  mill 
and  machinery  for  a  hydro-electric  power 
plant.  The  property  is  near  Buck  Mead¬ 
ows,  and  consists  of  four  claims. 

►  The  Neria  Quicksilver  Mining  Com¬ 
pany,  operating  at  Idria,  San  Benito 


County,  has  increased  production  from 
80  to  160  tons  a  day  after  placing  in 
operation  a  second  Gould  rotary  furnace 
and  installing  a  new  condensing  system. 
H.  W.  Gouhl  is  general  manager,  and 
about  85  men  are  employed  at  the  prop¬ 
erty  under  the  direction  of  C.  H.  Lewis, 
superintendent. 

►  George  Holmes  .and  associates  are  re¬ 
ported  to  have  leas'od  the  Middle  Buttes 
mines,  near  Mojave,  and  worked  until 
recently  by  the  Walter  Trent  interests. 
The  moderate  weekly  tonnage  of  ore 
shipped  to  the  Golden  Queen  mill  for 
treatment  is  mined  from  .an  extension 
of  the  glory  hole,  where  four  faces  on 
two  levels  are  being  worked.  Six  feet  of 
ore  is  reported  to  be  available  in  a 
winze  sunk  from  a  tunnel  100  ft.  below 
the  glory  hole.  T«)  the  west  on  the 
Ella  vein,  ore  obtained  from  a  vein 
from  8  to  12  ft.  wide  is  being  stock¬ 
piled.  Diamond  drilling  is  in  progress 
at  the  adjoining  property,  also  con¬ 
trolled  by  Holmes,  in  an  effort  to  locate 
orebodies  believed  to  dip  off'  the  Buttes 
and  under  the  floor  of  the  valley.  P. 
Drew,  foreman,  and  ten  men  are  em¬ 
ployed  at  the  Middle  Buttes  property. 

►  In  the  Auburn  mining  area,  opera¬ 
tions  have  been  temporarily  suspended 
at  the  TWA  mine,  and  a  new  shaft  is 
being  sunk  at  the  Blue  Eagle  mine,  which 
is  equipped  with  a  50-ton  mill,  compres¬ 
sors,  hoist,  and  pumps.  At  the  Stockton 
Hill  mine  a  vein  of  good  ore  is  reported 
to  have  been  encountered  recently  on 
the  265-ft.  level,  and  a  new  mill  is 
planned.  W.  R.  Wook  is  superintendent 
at  the  Stockton  Hill,  and  Hall  Living¬ 
ston  is  the  owner  of  the  Blue  Eagle. 

►  The  Arctic  mine  near  Washington, 
Nevada  County,  has  been  acquired  by 
L.  F.  Utter,  of  Los  Angeles,  who  has 
a  crew  of  ten  men  at  work  recondition¬ 
ing  the  property  in  preparation  for  oper¬ 
ating  through  the  winter  months. 

►  Extensive  development  work  is  to  be 
started  immediately  at  the  La  Honda 
property,  near  Quincy,  Plumas  County, 
acquired  recently  by  C.  C.  Underhill,  of 
Las  Vegas,  Nev.,  and  associates.  Con¬ 
siderable  work  has  been  done  in  the  past 
by  the  former  owners,  J,  W.  McKay  and 
W.  I.  Nelson.  The  mine  is  equipped 
with  a  small  mill  and  improved  mine 
plant,  and  adjoins  the  Edmonton  prop¬ 
erty,  a  noted  producer  in  pioneer  days. 


►  Bulolo  Dredging,  Bulolo,  New  Guinea, 
reports  a  not  profit  for  tlie  year  ended 
May  31  of  $.3,585,975,  compared  with 
$3,208,986  during  the  previous  year. 
Working  costs  were  12.03c.  a  yard,  in¬ 
cluding  amortization  and  Government 
royalty.  Ground  dredged  dnrfng  the  year 
was  11,197,000  cu.yd.  averaging  5.92 
grains  (gold  plus  equivalent  silver)  per 
yard.  Reserves  are  estimated  .at  202,000,- 
000  cu.yd.  as  at  May  31.  Two  further 
large  dredges  (Nos.  5  and  7)  and  a 
smaller  one  (No.  6)  are  under  construc¬ 
tion,  and  when  these  are  in  operation 
it  is  expected  that  costs  will  bo  reduced 
between  2c.  and  3c.  per  cubic  yard.  Ma¬ 
chinery  and  supplies  totaling  4,277  tons 
were  flown  in  from  the  coast  during  the 
year,  m.aking  a  total  to  date  of  19,282 
tons  carried  in  by  the  company’s  air¬ 
planes. 
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Dorrco  Doings  in  1937 


The  year  end  business  slump  suggests  that 
our  “planned  prosperity”  may  have  over¬ 
looked  some  fundamental  economic  and  psy¬ 
chological  laws.  One  Treasury  official  is  re¬ 
ported  to  have  said  “Business  should  take 
no  risks”  when  the  setting  up  of  reserves  for 
such  risks  as  these  was  under  discussion.  I 
wonder  if  he  ever  had  to  meet  a  payroll. 

While  international  standards  seem  widely 
disregarded  and  a  pessimist  could  justify 
most  gloomy  forecasts,  it  must  be  remem¬ 
bered  that  at  least  99%  of  the  world’s  popu¬ 
lation  goes  on  its  way,  on  the  whole,  happily. 
Our  globe’s  phenomenal  shrinking  from  the 
standpoint  of  communication  and  travel  dis¬ 
tances,  with  California  now  overnight  and 
Europe  soon  to  be  nearly  as  close,  calls  for 
reappraisement  of  business  methods. 


WESTPORT 

The  Westport  Mill,  our  new  laboratory  and  re¬ 
search  plant,  was  opened  the  end  of  July  with  the 
gathering  of  staff  from  Europe  to  Japan,  and  of 
technologists  and  old  friends  of  the  company  from 
a  wide  area.  The  wide  scope  of  our  work  there 
impressed  both  groups  as  did  also  the  additional 
facilities  which  have  added  so  materially  to  our 
output. 

(  LAS.SIFICATION 

Dorr  FX  Classifiers  continue  to  increase  grind¬ 
ing  capacity  or  reduce  grinding  costs  in  closed 
circuit  work  from  25%  to  45%. 

One  property,  now  completing  an  FX  modern¬ 
ization,  expects  to  repay  the  entire  cost  in  13^/2 
months  through  anticipated  savings  of  36  per  cent 
in  grinding  power  and  44  per  cent  in  steel  con¬ 
sumption.  They  will  grind  the  same  tonnage  to 
the  same  fineness,  but  will  use  only  5  of  their  8 
ball  mills. 

PULP  AND  PAPER 

New  use  for  pulp  and  paper  products,  together 
with  increased  industrial  activity,  caused  a  world¬ 
wide  shortage  a  year  ago.  Dorr  Continuous  Re- 
causticizing  Systems  have  filled  an  important  place 
in  new  Kraft  mill  construction  in  our  South  At¬ 
lantic  States  and  in  Scandinavia. 

The  ADKA  Saveall,  introduced  by  us  from 
Sweden  last  year,  is  giving  high  recovery  of  fibre 
and  filler  from  white  water  difficult  to  treat. 

CEMENT  GRINDING 

The  new  Leeds,  Alabama  mill  of  Universal  At¬ 
las  Cement  Company,  a  U.  S.  Steel  subsidiary,  will 
have  two  1200-ton,  two-stage,  closed  circuit  grind¬ 
ing  units.  Modern  Dorr  Classifiers  will  close  pri¬ 
mary  circuits  and  Dorr  Turret  Bowls  the  sec¬ 
ondaries. 

COMPACT 

Ten  tons  a  day  of  $175  a  ton  flotation  concen¬ 
trates  are  being  cyanided  in  California.  One  5- 
compartment  Dorr  Combination  Type  Washing 
Thickener,  15'  in  diameter  and  23'  deep,  gives 
preliminary  thickening  and  four  stages  of  Counter- 
Current  Decantation  with  an  actual  recovery  of 
over  99%. 

SUGAR  TECHNOLOGY 

Our  associates,  Petree  &  Dorr,  continue  to  dem¬ 
onstrate  the  increased  advantages  of  Compound 
Clarification,  especially  in  processing  the  newer 
types  of  sugar  cane. 


Our  Continuous  First  Carbonation  Process  has 
now  replaced  batch  methods  in  handling  half  the 
North  American  beet  sugar  output  and  continues 
to  progress. 

We  are  continuing  research  and  development  on 
newer  methods  which  should  make  still  further 
improvements  in  the  processing  end  of  the  industry 
during  the  coming  year. 

1NDU.STRIAL  WASTES 

Laboratory  and  semi-plant  scale  investigations 
in  both  chemical  and  biological  treatment  are 
broadening  our  knowledge  in  this  active  field.  In 
England  we  are  treating  most  successfully  the 
waste  wash  liquors  from  an  esparto  mill  using  the 
soda  process. 

ENGINEERING 

One  not  closely  in  contact  with  our  work  cannot 
realize  the  part  our  Engineering  plays  in  a  well 
operating  plant.  Our  contributions  lie  in  detailed 
design  of  equipment  to  make  its  individual  per¬ 
formance  the  best  and  also  to  have  it  contribute 
most  to  related  units.  This  has  brought  us  into 
unit  design  and  layout,  as  well  as  complete  plant 
design  in  Central  and  South  America,  Europe  and 
Japan. 

It  has  given  us  a  staff  of  skilled  engineers  who 
must  see  the  process  as  a  whole.  It  also  explains 
why  the  man  who  must  nm  the  plant  and  the  con¬ 
sulting  engineer  with  general  responsibility  for  it, 
want  Dorr  equipment  and  specify  it  in  preference 
to  equipment  offered  by  others  as  “just  as  good.” 

SANITATION 

The  year  just  ended  saw  the  starting  up  of  the 
200  million  gallons  a  day  water  purification  plant 
for  the  City  of  Cincinnati,  equipped  with  Dorrco 
Flocculators  and  175'  Dorr  Clarifiers  ahead  of 
filters,  as  well  as  the  initial  operation  of  the 
180  M.G.D.  sewage  treatment  plant  for  the  City  of 
New  York  on  Ward’s  Island,  where  Dorr  Clarifiers 
are  provided  for  primary  sedimentation  of  raw 
sewage. 

Omnium  D’Assainissement,  our  French  asso¬ 
ciates  in  municipal  sanitation,  have  recently  re¬ 
ceived  a  contract  for  the  initial  50  M.G.D.  unit  of 
the  City  of  Paris  sewage  plant,  which  ultimately 
will  have  a  capacity  of  600  M.G.D.  and  treat  the 
sewage  from  the  entire  city. 


The  year  has  seen  for  me  constructional 
guidance  at  Westport,  where  the  permanence 
of  stone  and  concrete  required  great  pre¬ 
vision;  also  organizational  work  in  building 
that  human  structure  that  is  the  soul  of  a 
company  and  on  which  its  progress  depends. 

Although  not  minimizing  the  present  re¬ 
cession,  those  who  survived  the  last  know 
that  tight  belts  and  high  courage  will  carry 
them  through.  To  friends  around  the  world, 
including  those  of  our  staff  travel-bound  in 
India  and  Australia,  I  send  greetings. 
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Leases  on  Small 
Properties  Multiply 

Preriotu  metal  producers  maintain  steady 
output — Hillside  Mines  token  by  new  com¬ 
pany 

►  H.  L.  Williams,  Box  1226,  Prescott, 
president  and  general  manager  of  the 
Hillside  Mines,  Inc.,  of  Hillside,  an¬ 
nounces  the  leasing  of  the  company's 
property  to  the  newly  formed  Hillside 
Mining  &  Development  Company.  M.  E. 
Rodgers,  of  Denver.  Colo.,  heads  the 
organization.  Associated  with  him  is 
Guy  C.  Riddell,  of  Rye,  N.  Y.  The 
Hillside  mine  has  been  operating  stead¬ 
ily,  with  a  production  of  approximately 
5,000  tons  of  ore  per  month.  Over  100 
men  are  employed.  The  property  is 
equipped  with  a  200-ton  flotation  plant 
for  the  recovery  of  gold  and  silver. 

►  Claude  Wilkinson,  of  Kingman,  oper¬ 
ating  the  Bi-Metal  mine,  near  Kingman, 
is  continuing  ore  shipments  to  the  Tom 
Reed  mill,  at  Oatinau,  at  the  rate  of 
about  3,000  tons  monthly.  Returns  have 
been  satisfactory  and  development  work 
is  disclosing  a  greater  tonnage  of  ore 
reserves  as  the  work  progresses. 

►  The  Texas  Camp  mine,  at  Oatmau, 
owned  by  Tex  Ingram  and  under  lease 
to  Harry  Wade  and  Bob  Carter,  is  being 
developed  on  a  2  ft.  vein  of  $50  ore. 
A  recent  shipment  to  the  Tom  Reed 
mill,  at  Oatman.  substantiates  the  claim. 
The  shaft  is  down  135  ft.  and  cross¬ 
cuts  have  opened  a  considerable  body 
of  milling  ore. 

►  B.  F.  Koch,  of  Cleveland,  Ohio,  and 
James  Simpson,  of  Phoenix,  Ariz.,  have 
recently  purchased  the  Julius  group  of 
claims,  near  Quartzsite,  and  are  reported 
to  be  planning  the  construction  of  a 
mill  at  the  property.  They  are  now 
drifting  to  get  under  a  shoot  of  ore 
previously  developed. 

►  The  mill  at  the  Cj’clopic  mine,  situ¬ 
ated  in  Gold  Basin  district,  60  miles 
north  of  Kingman,  is  operating  steadily. 
E.  H.  Crabtree,  of  Chloride,  Ariz.,  is 
general  manager  of  the  property. 

►  Pioneer  mine,  at  Oatman,  has  about 
60  leasers  at  work,  all  of  them  produc¬ 
ing  gold  ore  that  is  sent  to  the  Tom 
Reed  mill.  George  Moser  is  manager  of 
the  property  and  resides  at  Oatman. 

►  Jack  Mclvor  is  prosecuting  a  drilling 
project  on  the  Martin-Adams  property, 

3  miles  southwest  of  Kingman.  The 
drilling  will  extend  over  an  area  of 
several  thousand  feet  and  will  determine 
'"xtension  and  value  of  ore  developed 
near  the  surface. 

►  The  .Seaboard  Mining  company,  146 
West  Adams  St.,  Phoenix,  has  taken 
a  lease  and  option  on  the  Bio  del 
Monte  mines,  in  the  Ellsworth  district 

4  miles  south  of  Salome,  Ariz.  There 
are  about  twenty  claims  in  the  group. 


and  work  has  already  been  started.  The 
company  is  headed  by  O.  K.  Gilliam, 
366  Bradbury  Building,  Ijos  Angeles, 
Calif. 

►  The  Tombstone  Extension  mine,  one 
and  a  half  miles  east  of  Tombstone, 
has  been  taken  under  lease  by  T,  W. 
Tindell,  a  mine  operator  of  Tombstone. 
He  is  working  in  the  original  discovery 
shaft  and  reports  the  opening  of  a  good 
vein  of  ore.  The  mine  is  the  property 
of  the  Tombstone  Mining  Company, 
headed  by  C.  M.  D’Autreniont,  of  Tuc¬ 
son.  and  Ilarry  Haselgren,  of  Tombstone. 
The  property  was  located  about  ten 
years  ago  and  h;is  :i  record  of  consid¬ 
erable  proilnction. 

►  The  Tennessee-Schuykill  mine,  at  Chlo¬ 
ride,  Mohave  County,  is  continuing  its 
shipments  of  lead  and  zinc  concentrates 
at  the  rate  of  three  carloads  a  week. 
A  crew  of  men  is  cleaning  out  the 
1.400-ft.  level,  and  the  200-ft.  winze 
from  the  1.400  level  will  be  unwatered. 
Known  orebodies  on  the  l.tiOO-ft.  level 
will  eventually  be  reached. 

►  General  Ores  Heduction  Company,  at 
Chloride,  is  operating  its  custom  mill 
at  capacity.  Recently  .additional  flota¬ 
tion  cells  and  a  filter  have  been  added 
to  the  mill  eipiipment.  About  30  tons 
of  ore  are  being  received  daily  from 
the  Minnesota -Connor  mine,  which  was 
recently  taken  over  by  the  Minco  Mines 
Corporation.  C.  A.  Perrin  is  general 
manager  of  the  Ore  Reduction  company. 


UTAH 

Grand  Central  Mine 
Being  Rehabilitated 

Shaft  retimbered  to  2,300-it.  level  and  rail¬ 
road  spur  will  be  extended  to  remove 
dump  ore — Four  old  producers  consolidate 
into  a  new  company 

►  At  Monmouth,  in  the  Tintic  district, 
the  American  Smelting  &  Refining  Com¬ 
pany  has  retimbered  the  Grand  Central 
mine  shaft  to  the  2,300-ft.  level.  Track 
is  being  laid  on  intermediate  levels,  tim¬ 
bering  replaced,  and  ore  chutes  are  to  be 
installed  for  the  purpose  of  resuming 
ore  production.  A  2,300-ft.  railroad  spur 
is  being  extended  to  the  Grand  Central 
dump,  and  a  tunnel,  6x7  ft.,  is  being 
extended  under  the  dump  to  connect 
with  the  250-ft.  level  of  the  Grand  Cen¬ 
tral  shaft.  Ore  will  be  hoisted  to  the 
200-ft.  level  and  stored  in  chutes  lead¬ 
ing  to  the  250-ft.  level.  Ore  is  to  be 
moved  by  electric  cars  to  a  trestle  and 
dumped  into  railroad  cars  for  shipment 
to  the  Garfield  smelter  of  the  A.S.&  R. 
for  use  as  a  flux  for  the  base  ores  from 
Bingham. 

►  Four  old  Tintic  companies — the  Eu¬ 
reka  Lilly,  the  Iron  King  Consolidated, 
the  East  Tintic  Consolidated,  and  the 
Provo  Mining — went  out  of  existence 
on  Jan.  1.  Subsidiaries  of  the  Tintic 
Standard  Mining  Company,  they  were 
consolidated  into  one  company,  the  Eu¬ 
reka  Lilly  Consolidated  Mining  Company. 
The  properties  will  be  developed  from 


tlie  Tintic  Standard  and  the  Eureka 
Standard  shafts.  Officers  of  the  new 
company  are  Ira  D.  Travis,  president; 
James  W.  Wade,  vice-president;  L.  H. 
Stohr,  secretary,  and  M.  D.  Paine,  treas¬ 
urer.  G.  L.  Becker  is  the  fifth  director. 
Offices  are  in  the  Walker  Bank  Build¬ 
ing,  Salt  Lake  City. 

►  Rich  high-grade  ore  has  been  struck 
by  Lloyd  W.  Hoskins  on  his  lease  in 
the  New  Premier  Consolidated  property, 
70  miles  south  of  Wendover,  in  the 
Goshute  Indian  reservation. 

►  Stockholders  of  the  Bonanza  Mining 
and  the  Frisco  Lulu  Mining  Company, 
owning  ground  in  the  San  Francisco  dis¬ 
trict,  Beaver  County,  have  voted  to 
merge  their  properties  under  one  own¬ 
ership  held  by  the  San  Francisco  Mines, 
Inc. 

►  Ore  has  been  opened  on  the  900-  and 
the  1,600-ft.  levels  of  the  Moscow  Silver 
Mining  Company’s  property  near  Mil¬ 
ford.  A  shipment  from  the  lower  level 
netted  $14.53  a  ton. 

►  The  United  States  Smelting,  Refining 
&  Alining  Company  has  completed  en¬ 
largement  of  the  shaft  leading  from  the 
1,100-  to  the  1,500-ft.  level  of  the 
Bingham  Metals  property  at  Bingham, 
held  on  a  ten-year  lease.  A  drift  on 
the  1,500  level  connecting  with  the  Ni¬ 
agara  tunnel  has  cut  several  fissures, 
which  are  being  prospected. 

►  The  Eureka  Standard  and  the  Tintic 
Standard  Mining  Company  paid  divi¬ 
dends  of  5c.  and  25c.  a  share  respec¬ 
tively  on  Dec.  23.  Eureka  Standard 
has  paid  11c.  a  share,  or  $164,954.90, 
during  the  year,  and  Tintic  Standard, 
83c.  a  share,  or  $957,251.46,  for  the 
same  period.  Silver  King  Coalition 
Mines  paid  a  dividend  of  25e.  a  share, 
totaling  $305,116.75,  on  Jan.  3. 

►  Suit  will  be  filed  against  the  Utah 
Copper  Company  in  the  United  States 
Supreme  Court  by  the  Utah  State  Tax 
Commission  to  clarify  the  Utah  statutes 
relating  to  the  taxing  of  net  proceeds 
and  metal  held  in  inventory.  Recently, 
the  Circuit  Court  of  Appeals  upheld  the 
copper  company’s  interpretation  of  the 
law  and  reduced  its  taxes  from  $251,- 
509.90  charged  by  the  Tax  Commission 
for  1935  to  $85,208.01.  The  Tax  Com¬ 
mission  would  assess  the  company  on  the 
basis  of  net  proceeds  of  all  sales  dur¬ 
ing  the  year,  whether  or  not  part  of  the 
sales  were  derived  from  copper  made 
in  other  years.  The  Copper  company 
claims  that  blister  copper  held  over  from 
previous  years  is  money  or  its  equiva- 
dent,  and  proceeds  from  its  sales  can¬ 
not  be  taxed  as  part  of  the  annual  net 
proceeds. 

►  Two  International  Smelting  Company 
subsidiaries  declared  dividends  that  were 
paid  on  Dec.  23. 

Mountain  City  Copper  Company,  oper¬ 
ating  in  Elko  County,  Nev.,  paid  a  divi¬ 
dend  of  25c.  a  share,  totaling  $592,- 
856.75. 

Walker  Mining  Company  paid  5e.  a 
share,  totaling  $87,465.40.  The  Walker 
mine  is  situated  in  Plumas  County, 
Calif.  Recently,  these  companies  have 
lowered  their  copper  output  due  to  the 
business  recession,  which  has  curtailed 
copper  demand. 
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BIRDSBORO-BUCH  AN  A  N 

Crushing  Machinery  Division  of 

*^IRDSBORO  STEEL  FOUNDRY  &  MACHINE  CO.' 

90  West  Street  New  York,  N.  Y. 


Represented  in  Canada  by  —  Fraser  &  Chalmers  of  Canada,  Ltd. 
1411  Crescent  St.,  Montreal,  Que.  G.  E.  S^cton,  Gen.  Mgr. 


EFFICIENT  LUBRICATION 

cuts  power  and  maintenance  expense  on 
BIRDSBORO - BUCHANAN  JAW  CRUSHERS 


Every  bearing  on  these  crushers  can  be  lubricated 
completely  but  easily.  Because  all  lubricating  is  done 
from  the  top,  each  bearing  can  be  reached  from  a 
convenient  working  position.  Extra-large  bearing 
surface  and  liberal  leverage  in  the  pitman-toggle 
structure  assure  cool  running  under  the  severest 
working  conditions  —  and  require  less  lubricant. 
Birdsboro-Buchanan  Crushers  are  known  w’orld-wide 
and  are  built  complete  in  the  Birdsboro  shops.  Send 
for  Bulletin  No.  110,  describing  these  crushers  in 
detail.  Check  the  many  special  features  and  cost¬ 
saving  advantages  Birdsboro-Buchanan  can  bring  you. 


A  Swing  Jaw  Shaft  Lubricating  Grease  Cups. 

B  Swing  Jaw  Toggle  Bearing  Lubricating  Pipes. 

C  Pitman  Toggle  Bearing  Lubricating  Pipes. 

D  Pitman  Bearing  Lubricating  Grease  Cups  for  Upper  Half  of 
Bearing. 

E  Pitman  Bearing  Lubricating  Grease  Cups  and  Leads  for  Lower 
Half  of  Bearing. 

F  Tail  Piece  Toggle  Bearing  Lubricating  Pipes. 

G  Pack  Recesses  in  Toggles  with  a  ^'aste  Pad  or  Wool  Yam 
and  Keep  Soaked  with  Oil  Through  Pipes  B-C-F. 

H  Eccentric  Shaft  Frame  Bearing  Lubricating  Grease  Cups. 
(Not  shown  in  diagram.) 
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COLORADO 

Ore  Shipments  From  Idaho 
Springs  Reach  High  Level 

Steady  production  maintained  by  numer¬ 
ous  small  operators — Tunnel  at  Central 
City  may  be  extended  by  North  American 
Mining  Company 

►  The  Humboldt  Consolidated  Mining 
Company,  in  the  Idaho  Springs  district, 
has  removed  the  old  Jackson  mill  and  is 
now  utilizing  about  fifteen  acres  for  a 
tailings  pond.  The  mills  in  this  district 
are  having  some  difficulty  in  finding 
sufficient  space  for  tailings.  The  change 
in  the  highway  to  the  south  of  Clear 
Creek  has  given  more  space  for  tailings 
from  the  Alma-Lincoln  Mining  Company. 

►  The  North  American  Company,  with 
properties  in  Clear  Creek,  Gilpin,  Boulder, 
and  San  Juan  counties,  has  reorganized, 
and  plans  to  complete  its  Central  tunnel 
project  in  the  Idaho  Springs  district. 
Consolidation  with  the  Gilpin  County 
holdings  Avill  provide  a  convenient  ore 
outlet  through  the  tunnel  for  the  Bel- 
mon-Dove’s  Nest  group  and  the  Pewabic 
group. 

►  The  highest  tonnage  of  ore  from  the 
Idaho  Springs  district  shipped  in  25 
years  was  made  over  the  C.  &  S.  railway 
during  September.  This  tells  the  best 
story  of  the  increased  interest  in  min¬ 
ing  in  Colorado  since  the  World  War. 

►  The  Pulaski  mine,  in  the  “Loop  area,” 
in  the  Georgetown  district,  was  reopened 
in  November  by  George  Leece  and  asso¬ 
ciates.  This  mine  has  a  fair  tonnage  of 
high-grade  shipping  ore.  With  more 
development  work,  permitting  decreased 
cost  in  operation,  steady  ore  shipments 
are  expected. 

►  Joe  Kotich  has  leased  the  Exchange 
lode,  located  near  the  summit  of  Mount 
Leavensworth.  This  property  lies  in 
approximately  the  same  mineral  belt  as 
the  Pulaski  and  Eio  Grande-Zeda. 

►  Steve  Herrin  is  operating  the  Wheat- 
land  mine,  which  is  in  the  Trail  Eun 
district  near  Idaho  Springs.  This  is 
considered  an  extension  of  the  Donald¬ 
son  vein,  which  is  about  30  in.  ^vide, 
which  has  an  early  shipment  record  of 
approximately  seven  million  dollars. 

►  Margaret  Mines,  Inc.,  have  started 
operations  on  Seaton  Mountain  north  of 
Idaho  Springs.  They  have  purchased 
virgin  ground  adjoining  the  West  Santa 
Fe  Mines  and  in  the  same  mineral  belt 
as  the  Sun,  Moon,  and  Gem  mines.  The 
company  is  retimbering  the  350-ft.  shaft 
and  constructing  new  buildings.  The 
shaft  will  be  sunk  another  150  ft. 
Directly  west  of  this  property.  Bill 
Taylor  is  operating  the  West  Santa  Fe 
mine. 

►  A  steady  shipment  of  eight  cars  week¬ 
ly  from  the  International  Gold  Producers, 
operating  the  Logan  property  of  the 
Stratton  Estate  in  the  Cripple  Creek 


district,  has  reflected  steady  operation 
of  this  property  and  continued  develop¬ 
ment  work.  From  the  fourth  level  of 
the  Specimen,  another  property  of  the 
Stratton  Estate,  the  Lone  Eagle  Mining 
Company  is  shipping  one  car  of  ore 
weekly. 

►  The  San  Juan  Milling  &  Kefining  Com¬ 
pany,  at  Mancos,  is  constructing  a  150- 
ton  mill  estimated  to  cost  $150,000.  J. 
A.  Pratt  is  manager.  This  property  will 
greatly  help  to  stimulate  mining  in  this 
territory. 

►  Kemodeling  of  mill  buildings  and  in¬ 
stallation  of  new  equipment  of  the  new 
tungsten  mill  at  the  Yukon  mine,  oper¬ 
ated  by  the  Gold  Hub  Mines  Company, 
have  been  completed.  John  Cooper  is 
manager  at  Silverton. 

►  The  Golden  Cycle  mill,  at  Colorado 
Springs,  has  been  improved  by  the 
recent  installation  of  new  steel,  4-ft. 
Symons  cone  crushers,  and  by  increasing 
the  coal-bin  capacity  to  300  tons.  Dur¬ 
ing  the  30  years  of  operation,  the  Golden 
Cycle  mill  has  treated  about  9,000,000 
tons  of  ore. 


MONTANA 

Basin  Montana  Tunnel  Co. 
Stops  Work  at  Gray  Eagle 

Low  prices  lor  base  metals  retard  de¬ 
velopment  programs  of  many  operators — 
Winter  weather  closes  McLaren  Gold 
Mines 

►  Uncertainty  created  by  the  sharp  drop 
in  metal  prices  has  influenced  operators 
to  consider  carefully  the  extent  of  their 
development  programs,  and  if  the  situa¬ 
tion  in  copper  fails  to  improve  it  is 
believed  producers  may  be  forced  to  take 
even  more  drastic  views  on  curtailment. 

►  The  State  Board  of  Equalization  re¬ 
ports  that  metal  mines  tax  collections 
for  the  current  year  totaled  $253,169.11, 
compared  to  $180,799  in  1936.  Income 
from  this  source  reached  a  low  of  $36,- 
000  in  1933  and  a  high  of  $555,000  in 
1929. 

►  Operations  at  the  Grey  Eagle  unit  of 
the  Basin  Montana  Tunnel  Company  have 
been  stopped,  although  production  at  the 
Comet  mine  of  the  company  has  not  been 
affected.  The  properties  produce  com¬ 
plex  lead,  zinc,  silver,  and  gold  ores, 
which  are  concentrated  at  the  mill  at 
Comet.  Frank  McPhearson  is  in  charge. 

►  Among  placer  operations  which  are 
expected  to  be  started  or  resumed  in  the 
spring  are  the  Wisconsin  Creek  project 
and  the  Alder  Gulch  dragline  operations, 
both  in  Madison  County.  J.  W.  Golds- 
bury,  S.  W.  Eeedy,  and  Minneapolis 
associates  are  reported  to  have  engaged 
H.  W.  Bogie,  formerly  superintendent 
for  Winston  Brothers,  to  take  charge  of 
installation  of  washing  equipment  on 
Wisconsin  Creek.  In  reference  to  the 
Humphrey  Brothers’  operations  on  Alder 


Gulch,  resumption  of  work  will  probably 
depend  upon  release  of  certain  equipment 
now  in  use  at  Clancy. 

►  Crude-ore  production  from  the  prop¬ 
erty  of  the  McLaren  Gold  Mines  Com¬ 
pany,  situated  near  the  summit  of  Daisy 
Pass,  4  mileii  north  of  Cooke,  will  not 
be  continued  during  the  winter  months, 
owing  to  adverse  weather  conditions. 
The  mill,  at  Cooke  City,  will  continue 
operation  on  reserves  accumulated  in  ex¬ 
cess  of  current  requirements  during  the 
summer  working  season. 


IDAHO 

Mining  Men  Take  Over 
Silver-Lead  Property 

Rainbow  Mining  &  Milling  Company  sells 
holdings  in  Evolution  district — ^Bonus  given 
to  many  workers  at  Christmas  time 

►  No.  One  Mine,  a  silver-lead-zinc-copper 
property  of  the  Rainbow  Mining  &  Mill¬ 
ing  Company  in  the  silver  area  of  the 
Coeur  d’Alene,  has  been  bought  by 
Stanly  A.  Easton,  president  of  the 
Bunker  Hill  &  Sullivan  mining  company, 
and  associates  for  $250,000,  according  to 
George  Austin,  president  of  the  Rain¬ 
bow.  The  transaction  was  closed  at 
Coeur  d’Alene  when  a  substantial  down 
payment  was  made.  The  property  is  one 
of  the  largest  in  the  silver  belt,  follow¬ 
ing  the  Callahan  and  the  Sunshine  Con¬ 
solidated.  The  No.  One  Mine  has  5,845  ft. 
of  development,  and  500  ft.  of  diamond 
drilling  has  been  done  on  the  property. 
Three  veins  Avere  cut  by  the  main  tun¬ 
nel.  Associated  with  Mr.  Easton  in  the 
enterprise  are  James  F.  McCarthy,  pres¬ 
ident  of  Hecla  Mining  Company;  Fred 
Searls,  a  vice-president  of  NcAvmont  Min¬ 
ing  Company;  Frank  Eichelberger,  pres¬ 
ident  of  Sunshine  Consolidated. 

►  Pay  checks,  bonuses,  turkeys  for 
Christmas,  and  other  good  things  were 
handed  out  to  5,000  miners,  mill  men, 
and  smelter  men  in  the  Coeur  d’Alenes 
during  Christmas  week.  Pay  days  were 
advanced  in  order  to  come  in  ahead  of 
the  Christmas  holiday.  The  Coeur 
d’Alenes  pay  a  higher  Avage  scale  than 
any  other  mining  district  in  the  nation. 
The  bonus,  established  several  years 
ago  upon  a  sliding  scale  depending 
upon  the  price  for  lead,  is  still  in  ef¬ 
fect  as  set  last  spring,  when  the  price 
of  the  metal  was  above  7c.  Wages  were 
not  lowered  as  the  price  dropped  back 
to  its  present  quotation  of  43e.  per 
pound.  At  the  Sunshine  mine  more  than 
500  employees  received  an  additional  5 
per  cent  bonus,  totaling  $43,000,  based 
on  their  earnings  for  the  past  year, 
some  of  the  miners  receiving  up  to  $150 
in  extra  checks.  Last  year  the  Sunshine 
board  paid  its  men  a  3  per  cent  bonus 
and  last  summer  stated  the  amount  this 
year  A\ould  be  on  a  5  per  cent  basis. 
Late  reports  advise  pay  cuts  of  50c., 
per  shift  were  m.ade,  effective  Jan.  1,  at 
many  mines  in  the  Coeur  d’Alene  dis¬ 
trict,  due  to  the  sustained  drop  in  base 
metal  prices. 
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BETTER  PROTECTION 
AGAINST  IRON 


The  new  Dings  Magnetic  pulley  offers  the  most  positive  means 
of  tramp  iron  elimination.  Scientifically  developed,  over  years 
spent  in  intensive  study  of  mining  problems.  Dings  will  out-pull 
any  other  magnetic  pulley  on  the  market,  size  for  size. 

Here  are  convincing  proofs  of  Dings  Superiority! 

Cooler  in  operation.  Magnetic  pulleys  must  nm  cool  to  produce 
maximum  magnetic  pull.  Hot  separators  won't  separate.  Dings 
pulleys  have  twice  the  heat  radiating  surface  of  any  similar 
pulley  due  to  special  corrugated  radial  openings,  longitudinal 
openings  and  an  impeller  hub  design,  which  causes  the  circu¬ 
lation  of  air  through  the  entire  pulley  structure. 

Maximum  use  of  magnetic  flux.  Bronze  spacer  bonds  and  coil 
covers  which  do  not  short  circuit  the  lines  of  force  with  individual 
coil  spools  are  standard  equipment. 

Tramp  iron  protection  is  plant  protection.  Don't  take  the  risk 
of  explosion,  fire  and  high  production  cost  due  to  tramp  iron. 
Safeguard  your  plant  by  installing  Dings  Magnetic  Pulleys. 
Our  engineers  are  always  available  to  assist  you  without 
obligation. 

DINGS  MAGNETIC  SEPARATOR  CO. 

673  Smith  Street  Milwaukee,  Wis. 


Suspend  a  steel  screw  from 
string  attached  to  support.  Place 
steel  spacer  piece  across  pole  ends 
of  ordinary  magnet — bronze  or  brass 
spacer  across  ends  of  similar  mag¬ 
net.  With  screw  in  center,  move 
magnets  toward  each  other  at  equal 
rate  of  motion. 

Snap!  Screw  will  jump  and  be  firmly 
held  at  the  bronze  or  brass  spacer. 
Steel  spacers  short  circuit  magnetic 
lines  of  force  weaken  the  magnetic 
pull.  Bronze  spacers  preserve  mag¬ 
netic  strength  —  assure  a  stronger 
pull. 

Bronze  spacer  rings  are  standard  in 
Dings  separators — other  manufactur¬ 
ers  use  steel.  Reason  enough  why 
Dings  separators  are  the  strongest 
separators  on  the  market,  size  for 
size. 
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►  IDAHO 


►  Operations  at  the  Bear  Top  lead-silver 
mine  of  the  Merger  Mines  Corporation, 
in  the  Murray  district,  are  progressing 
favorably,  according  to  Morris  Pearson, 
manager.  Some  raises  were  recently  com¬ 
pleted  from  the  No.  3  tunnel  in  the  ore- 
body. 

►  Activity  by  the  Bobby  Anderson  Group 
Mining  Company  in  the  Pine  Creek  sec¬ 
tion  is  expected  soon,  according  to  Ben 
F.  Miles  and  associates,  who  have  be¬ 
come  associated  with  the  project  and 
will  take  over  the  management.  At  a 
meeting  of  the  directors  in  Kellogg  an 
assessment  of  3  mills  per  share  was 


►  The  old-time  Parker  mine,  in  Lemhi 
County,  one  of  Idaho’s  early-day  pro¬ 
ducers,  after  many  years  of  idleness 
is  expected  to  be  operating  soon.  A 
statement  issued  by  K.  L.  Stoker,  com¬ 
pany  vice-president,  of  Idaho  Falls,  in¬ 
dicates  the  company  is  now  prepared  to 
spend  $65,000  for  installation  of  a  50-ton 
mill  and  other  equipment. 

►  Miners  are  having  a  tough  time  with 
the  weather  in  Valley  County.  After 
a  three-day  journey,  traveling  30  miles, 
plowing  snow  and  breaking  roads,  a  crew 
from  the  Pearce  Metal  mine  finally  ar¬ 
rived  in  Cascade.  Operators  of  the 
Lucky  Lad  mine,  in  the  Pistol  Creek 
section  of  Valley  County,  have  found 
it  necessary  to  use  tractors  to  pull  their 
trucks  loaded  with  winter  supplies  from 
Scott  valley  to  the  mines. 


Polaris  Mining  Company,  a  producer  of  copper,  lead,  and  silver  ore, 
near  Wallace,  Idaho,  shipped  the  first  concentrates  from  its  new 
200-ton  mill  on  June  15,  1937,  and  paid  its  first  dividend  on  Novem¬ 
ber  29,  1937 


levied,  proceeds  from  which  will  be  used 
to  clear  up  accounts  and  get  the  mine 
ready  for  operation. 

►  The  shaft  at  the  Metropolitan  prop¬ 
erty  being  sunk  from  the  400-ft.  level 
to  the  600,  encountered  at  435  ft.  ore 
containing  gray  copper  and  galena. 

►  Work  has  started  at  the  Atlas  prop¬ 
erty,  in  the  Mullan  district,  under  the 
direction  of  President-Manager  W.  Earl 
Greenough,  of  Mullan.  Considerable 
preliminary  work  is  to  be  done  on  the 
Carbonate  Hill  group,  where  a  raise  of 
150  ft.  will  be  driven  to  connect  with 
the  shaft. 

►  A  total  dividend  payment  of  $81,573 
from  the  three  Day  properties,  Dayrock, 
Tamarack,  and  Sherman,  was  announced 
during  December.  Of  this  sum  the  Sher¬ 
man  will  pay  1.2c.  per  share  on  the 
issued  capital  of  3,675,000  shares,  total¬ 
ing  $44,100.  The  Dayrock  company  will 
disburse  to  its  stockholders  at  the  rate 
of  Ic.  per  share  on  its  issued  1,747,300 
shares.  This  payment  will  amount  to 
$17,473.  Tamarack  &  Custer  will  pre¬ 
sent  its  owners  with  two-fifths  of  a 
cent  per  share.  The  company  has  5,000,- 
000  shares  outstanding,  making  the  dis¬ 
bursement  $20,000. 


►  An  interesting  table  prepared  by  the 
county  auditor,  Harry  A.  Rogers,  of 
Wallace,  shows  the  importance  of  silver 
mining  in  Shoshone  County,  Idaho,  the 
largest  silver  producing  county  in  the 
United  States: 


Total  ounces  of  silver  pro¬ 
duced  in  past  12  months  19,344,086 


Total  value,  at  77c,  per  oz.  $14,785,408.22 

Total  number  of  men  em¬ 
ployed  by  mining  indus¬ 
try  past  12  months .  4,964 

Total  payroll  for  above, 
during  past  12  months..  $3,609,085.34 

Otlier  business  enterprises 
created  and  entirely  de¬ 
pendent  upon  mines .  396 

Total  number  of  persons 
employed  by  above,  past 

12  months  .  1,479 

Total  payroll  for  above 
during  past  12  months,.  $2,307,240.00 

Total  number  of  persons 
actually  dependent  on 

mining  Industry  .  19,996 

Total  annual  wages  in¬ 
volved  .  $10,910,.325.:!4 

Total  taxes  paid  by  mining 
companies,  for  support 
of  state  and  local  govern¬ 
ment,  as  shown  by  1937 
county  tax  roll .  $;{72,331.88 

Of  total  taxes  paid  in  Sho¬ 
shone  County,  the  min¬ 
ing  industry  pays .  48*/&% 

The  value  of  silver  pro¬ 
duced  In  the  past  12 
months  exceeded  the  total 
wages  paid  for  lalmr  em 
ployed  in  all  lines  of 
business  and  industry  in 
Shoshone  County  by  the 

sum  of  .  $3,869,000.00 


►  Directors  of  the  Hecla  Mining  Com¬ 
pany,  meeting  in  Milwaukee  on  Dec.  2, 
declared  a  dividend  of  25c.  per  share, 
totaling  $250,000  on  the  issued  capital 
of  1,000,000  shares.  With  this  disburse¬ 
ment  the  Hecla  pays  its  stockholders 
$950,000  for  the  current  year  and  brings 
the  grand  total  of  dividends  paid  by  the 
corporation  up  to  $22,455,000. 

►  The  reported  discovery  of  a  method  of 
treating  the  ore  in  the  Salmon  River 
district  contained  in  the  shales,  schist, 
and  monozite  of  that  area  has  aroused 
interest  in  this  district,  where  a  number 
of  persons  are  interested  in  concerns 
with  holdings  along  the  Salmon  between 
Riggins  and  Pollock.  According  to  a 
statement  by  Ben  Gillenbeck,  of  Tacoma, 
Wash.,  president  of  the  American  Rand 
Mining  Company,  his  metallurgists,  after 
five  years  of  research,  have  shown  that 
gold  and  platinum  in  the  veins  can  be 
recovered.  The  gold  content,  Mr.  Gillen¬ 
beck  states,  runs  from  $12  to  $35  per 
ton  and  the  platinum  about  $50. 


MICHIGAN 


Isle  Royale  Hopes  for 
Production  in  March 

Objective  is  copper  output  around  750.000 
lb.  monthly — ^Aerial  survey  suspended  un¬ 
til  spring 

►  A  resolution  authorizing  the  sale  of 
the  assets  and  property  of  the  Isle 
Royale  Copper  Company,  a  New  Jersey 
corporation,  to  the  Isle  Royale  Copper 
Company,  a  Michigan  corporation,  was 
endorsed  by  a  large  vote  at  a  special 
meeting  of  the  stockholders  held  on 
Dec.  14  at  the  company’s  principal  of¬ 
fice  in  Jersey  City,  N.  J.  The  vote 
approving  the  reorganization  was  con¬ 
siderably  in  excess  of  the  necessary  two- 
thirds’  majority.  Reorganization,  which 
was  favored  by  the  board  of  directors, 
was  necessary  to  permit  the  calling  of 
an  assessment  to  complete  the  rehabilita¬ 
tion  of  the  mine.  If  the  reorganization 
had  not  been  voted  by  the  stockholders, 
it  would  have  been  necessary  to  aban¬ 
don  the  project  at  this  uncompleted 
stage.  Funds  derived  from  the  reorgan¬ 
ization  assessments  are  expected  to  give 
the  company  from  $75,000  to  $150,000 
of  working  capital,  which  is  believed  to 
be  adequate  to  get  the  company  back 
to  a  regular  production  basis  of  750,000 
lb.  of  copper  per  month.  It  is  hoped 
to  start  producing  in  March  and  to 
reach  a  750,000-lb.  production  in  June. 
In  the  vicinity  of  Nos.  4  and  5  shafts, 
it  is  estimated  that  1,000,000  tons  of 
ore  is  ready  for  mining  below  the  25th 
level,  200,000  tons  in  a  pillar  on  the 
17th  level,  and  200,000  tons  more  in 
shaft  pillars.  From  this  it  is  estimated 
that  32,000,000  lb.  of  copper  can  be 
produced.  The  Isle  Royale  Copper  Com¬ 
pany  was  incorporated  in  1899  and  pro¬ 
duction  of  copper  was  started  in  1901. 
Since  that  time  until  the  end  of  1925,  a 
total  of  10,469,751  tons  of  ore  was  pro¬ 
duced,  yielding  a  total  of  171,718,963 
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lb.  of  copper,  or  16.39  lb.  per  ton.  In 
the  period  between  1926  and  1931,  2,- 
731,939  tons  of  ore  was  treated,  yield¬ 
ing  a  total  of  62,184,025  lb.  of  copper, 
or  22.76  lb.  per  ton.  The  record  shows 
a  substantial  improvement  in  the  recov¬ 
ery  of  copper  per  ton  of  ore  in  recent 
years. 

►  After  a  futile  wait  of  several  weeks 
for  favorable  weather,  heavy  snow  has 
forced  cessation  of  aerial  mapping  ac¬ 
tivity  in  the  Michigan  copper  district 
until  spring.  Although  several  flights 
were  made,  a  succession  of  cloudy  days 
prevented  the  taking  of  a  single  satis¬ 
factory  picture.  Considerable  work  was 
accomplished,  however,  by  a  ground  con¬ 
trol  crew  in  making  surveys  to  locate 
important  landmarks  which  will  show 
on  the  aerial  map  mosaics  to  be  pro¬ 
duced  after  the  needed  photographs  are 
taken  of  the  territory  from  the  air.  The 
maps  will  be  helpful  in  geological  ex¬ 
ploration;  in  highway  and  other  proj¬ 
ects;  in  making  base  maps;  and  to 
prospectors,  hunters,  and  others.  The 
Federal  Government  and  State  divide  the 
cost  of  mapping  operations,  the  Michi¬ 
gan  Legislature  having  provided  $25,000 
for  the  purpose. 


TRI-STATE 


Low  Zinc  Price  Brings 
Wage  Cuts  and  Lay-offs 

Curtailment  in  production  necessary  as  de¬ 
mand  for  metal  fades — St.  Louis  Smelting 
&  Refining  Company  installs  new  sampling 
equipment 

►  There  were  33  mine  mills  and  eleven 
tailings  re-treatment  mills  operating  dur¬ 
ing  the  middle  of  December  with  part 
of  these  operating  on  a  part-time  sched¬ 
ule.  Between  2,000  and  2,500  men  have 
been  dropped  from  the  payrolls  since 
early  in  September,  when  approximately 
6,000  men  were  working.  Wages  have 
declined  $1.50  per  day  during  this  period. 
Machine  men  (miners)  now  are  receiv¬ 
ing  $4.05  per  eight-hour  day  and  un¬ 
skilled  labor  underground  receives  $3.30 
per  day.  It  is  not  expected  that  a 
further  reduction  will  occur  unless  con¬ 
centrate  prices  recede  drastically,  for 
most  of  the  operations  at  this  time  are 
those  of  the  major  companies  and  it  is 
expected  that  they  will  continue  to  oper¬ 
ate  in  order  to  keep  their  organiza¬ 
tions  together.  Production  has  been  cut 
from  a  high  of  10,000  tons  of  zinc 
concentrates  per  week  to  around  7,500 
tons.  This  was  further  reduced  dur¬ 
ing  the  last  two  weeks  of  December 
by  the  holiday  shutdowns.  Most  of  the 
companies  shut  down  over  the  Christmas 
week-end,  but  several  companies  were 
down  for  approximately  ten  days,  or 
until  Jan.  3. 

►  The  St.  Louis  Smelting  &  Refining 
Company  will  close  its  Ballard  (No.  8) 
mill  for  approximately  ten  days  during 
the  holiday  season  so  as  to  install  sam¬ 
pling  equipment  in  the  mill  to  take  care 


of  the  mine  ore  from  three  shafts  on 
other  fee  lands,  according  to  H.  H.  Ut¬ 
ley,  company  manager. 

►  Eagle-Picher  Mining  &  Smelting  Com¬ 
pany  is  down  388  ft.  with  its  deep  shaft 
on  the  Garrett  land.  At  this  depth  the 
company  encountered  a  strong  flow  of 
water  under  90  lb.  pressure.  The  drill 
holes  were  plugged  and  cement  was 
forced  into  the  crevices  under  high 
pressure.  Sinking  will  be  discontinued 
until  the  flow  of  water  has  been  shut  off. 


IRON  COUNTRY 


Ore  Shipments  in  1937 
Totaled  62,598«836  Tons 

This  compares  with  44,822.023  tons  in 
1936 — Tractors,  large  auto  trucks,  and  belt 
conveyors  finding  wider  application  in  iron 
mines 

►  The  1937  season  of  iron  ore  shipments 
was  completed  on  Nov.  25  when  the 
Steamer  “Hennepin,”  of  the  Cleveland- 
Cliffs  Iron  Company,  sailed  with  the 
last  cargo  of  ore  bound  for  Cleveland. 
The  total  shipments  from  the  Lake 
Superior  district  totaled  62,598,836  gross 
tons.  This  compares  with  44,822,023  in 
1936  and  65,204,600  in  1929.  The  slump 


in  the  steel  industry  curtailed  the  orig¬ 
inal  estimates;  otherwise  the  1937  season 
may  have  reached  the  peak  recorded  in 
1929.  Business  in  general  is  rather  quiet 
on  the  Iron  Range,  although  several 
small  jobs  are  under  way.  Pickands, 
Mather  &  Company  have  a  large  strip¬ 
ping  program  at  the  Scranton  mine,  at 
Hibbing,  Minn.,  and  expect  to  continue 
this  work  all  winter.  Stripping  is  also 
in  progress  at  the  Danube  mine,  at 
Bovey,  Minn. 

►  Stripping  at  Butler  Brothers  is  caus¬ 
ing  widespread  interest.  Use  of  cater- 
piUar  tractors  and  15-ton  trucks  is  a 
departure  from  old  methods.  The  trucks 
travel  about  15  miles  per  hour  on  a 
10  per  cent  grade.  Many  believe  that 
a  property  previously  considered  un¬ 
profitable  can  now  be  operated  success¬ 
fully  by  the  use  of  these  trucks  on 
steep  grades.  The  method  of  open-pit 
mining  has  been  entirely  revolutionized, 
and  it  is  expected  all  pita  will  eventu¬ 
ally  come  to  use  operating  equipment 
consisting  of  belt  conveyors,  trucks,  and 
tractor  systems. 

►  The  Wisconsin  Steel  Company  is  oper¬ 
ating  the  Bruce  mine,  at  Chisholm, 
Minn.;  the  Agnew,  at  Hibbing;  and  the 
Sargent  mine,  at  Keewatin.  These  are 
all  underground  mines.  The  Republic 
Steel  Corporation  is  operating  the  Alex¬ 
andria  mine,  at  Chisholm,  another  un¬ 
derground  mine,  and  the  Oliver  Iron 
Mining  Company  is  operating  the  Spruce, 
at  Eveleth,  Minn.;  the  Godfrey  at 
Hibbing,  and  also  the  Morris,  at  Hibbing. 
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Secrotary  Morgeiithau  anuouuceil  on 
Dee.  30  tliat  the  United  States  will 
l»urcliase  the  Canadian  silver  surplus 
throughout  .Tanuary  at  unchanged  prices. 
.\lso,  he  disclosed,  the  silver  purchase 
arrangeincnts  with  Mexico  an<l  Canada 
had  been  on  a  nionth-to-month  basis 
under  the  present  Administration. 


Business  Trends 

WASHINGTON  KNOWS  that  a 
serious  recession  in  business  de¬ 
mands  official  attention.  Even  those 
who  argue  that  Washington  reforms 
have  not  been  any  factor  in  causing 
slackening  of  industry  are  agreed  that 
every  available  influence  of  the  Govern¬ 
ment  should  be  applied  to  aid  industry 
in  reversing  recent  trends.  But  there 
are  as  many  theories  as  to  what  to  do, 
and  what  not  to  do,  as  there  are  groups 
offering  opinion. 

Among  the  best-informed  economic  ad¬ 
visers  of  officialdom  there  is  no  con¬ 
sensus  of  opinion  regarding  cause  or 
remedy,  but  there  is  considerable  com¬ 
fort-taking  in  the  violence  of  decline, 
for,  as  one  interpreter  says,  such  a 
quick  drop  does  less  damage  than  the 
attrition  of  a  long-continued  decline. 
Rebound  from  bottom  when  or  if  it  has 
been  reached  ought  to  be  fairly  prompt, 
according  to  this  theory,  rather  persua¬ 
sively  presented  by  men  who  are  real¬ 
istic  economists,  not  partisan  interpret¬ 
ers. 

There  is  a  general  feeling  in  Wash¬ 
ington  that  this  recession  is  a  com¬ 
modity  phenomenon,  not  a  banking  or 
fiscal  one.  Inventories  of  heavy  indus¬ 
trial  goods  got  too  large.  Advance  buy¬ 
ing  in  anticipation  of  shortage  or  price 
rises  gave  an  over-stock  which  became 
apparent  in  industry  during  the  spring 
and  summer  of  1937.  As  quick  as  the 
reversal  of  the  stock  market  and  the 
slowing  down  of  new  orders  were  noted, 
the  holders  of  these  inventories  began  to 
reduce  their  takings  of  goods.  The  ef¬ 
fect  was  cumulative,  and  self-aggravat¬ 
ing.  Only  thus  can  the  conservative 
economists  explain  what  has  been  noted 
in  1937. 

Depending  on  this  theory  it  is  neces¬ 
sary  to  forecast  a  renewed  buying  to 
replace  depleted  inventories  as  soon  as 
the  year-end  reports  have  been  made. 
As  a  matter  of  fact  ,the  conservative 
economists  who  reason  as  outlined  in  the 
foregoing,  are  of  the  opinion  that  the 
low’est  business  conditions  have  been 
reached  or  passed.  They  point  to  the 
up  turn  in  price  of  iron  and  steel  scrap 
as  one  of  the  best  evidences  of  this 
fact.  They  state  that  general  reports 
from  business  indicate  a  need  for  re¬ 
newed  buying  of  producers’  goods  soon 
after  the  New  Year. 

Despite  these  interpretations  and  opti¬ 
mistic  forecasts,  the  Administration 
unanimously  expects  revision  of  taxes, 
and  perhaps  other  important  legislative 
or  executive  actions,  to  insure  a  reversal 
of  the  price  and  employment  spiral 
which  has  been  so  strongly  downw'ard 
for  some  months.  Foreign  buying,  espe¬ 
cially  by  England  and  France,  will  con¬ 
tinue  to  aid  also,  officials  believe.  And 
everybody  is  Avhistling  bj'  the  graveyard 
of  possible  “panic  psychology”  among 
business  men.  It  is  generally  believed 


CONGRESSIONAL  ENACTMENTS 
during  the  special  session  were 
negligible,  but  real  progress  was 
made  in  the  many  •  negotiations  which 
necessarily  precede  the  passage  of  any 
im|)ortant  bills.  Theic  is,  therefore, 
some  hoj)e  that  a  few  items  of  import¬ 
ant  constructive  legislation  can  pass 
early  in  the  regular  session,  conven¬ 
ing  on  Jan.  3. 

Conflict  between  Congressional  busi¬ 
ness-aid  decisions  and  executive-depart¬ 
ment  reform  measures  has  not  been 
ended.  But  there  is  no  doubt  that  the 
recession  will  suppress  the  Reformers 
long  enough  to  give  Congress  a  fair 
chance  for  tax  revision,  and  for  a  few 
other  items  of  January  and  February 
business  that  are  much  needed.  This 
does  not  represent  an  abandonment  by 
the  President  of  anj'  fundamental  prin¬ 
ciples.  It  represents,  rather,  a  realistic 
acceptance  of  declining-business  facts, 
as  they  create  the  necessity  for  post¬ 
ponement  of  the  New  Deal  program. 


By  Special  Correspondent 


Silver  at  64.64c  per  Ounce 


RESIDENT  ROOSEVELT'S 


proc- 

ST  lamation  establishing  the  price  of 
domestic  newly  mined  silver  at  64.()4c. 
j)er  ounce  from  Jan.  1,  1938,  to  Dec.  31, 
1938,  is  as  follows: 

Wheri-as,  by  proolaniatiou  of  the  twenty-tirst 
(lay  of  Deeembcr,  1933,  as  miKlified  by  proclama¬ 
tions  of  the  ninth  day  of  August,  1934,  and 
the  tenth  and  twenty-fourth  days  of  April,  1935, 
the  United  States  coinage  mints  are  directed  to 
receive  for  coimige  and  addition  to  the  monetary 
stocks  of  the  United  States  silver  mined  subse- 
(lueiit  to  Dec.  21,  1933,  from  natural  deposits 
in  the  United  States  or  any  place  subject  to  the 
jurisdiction  thereof ;  and. 

Whereas,  such  proclamation  as  so  modified 
states  in  part  that : 

“This  prociamatiou  shali  remain  iti  force  and 
effect  untii  the  thirty-first  day  of  December, 
1937,  unless  icpealed  or  modified  by  Act  of 
Congress  or  by  subsequent  proclamation.”  And 
that, 

“Notice  is  hereby  given  that  I  reserve  the 
right  by  virtue  of  the  authority  vested  in  me  to 
revoke  '  or  modify  this  prociamation  as  tlie 
interest  of  the  United  States  may  seem  to  re¬ 
quire.” 

Now,  therefore,  finding  that  the  interests  of 
tile  United  States  require  further  modification 
of  said  proclamation  of  the  twenty-first  day  of 
December,  1933,  as  so  modified;  by  virtue  of 
the  power  in  me  vested  by  the  Act  of  Ckmgress 
cited  in  said  proclamation,  and  other  legislation 
desigtialed  for  national  recovery,  and  by  virtue 
of  ali  other  authority  in  me  vested: 

i,  Franklin  D.  Roosevelt,  President  of  the 
United  States  of  America,  do  hereby  further 
modify  the  said  proclamation  of  the  twenty-first 
day  of  December,  1933,  so  that  the  same  shali 
remain  in  force  and  effect  until  the  31st  day  of 
Decemtier,  1938,  and  so  that  the  amount  of 
deduction  for  seigniorage,  brassage,  coinage  and 
other  mint  charges  from  the  monetary  value  of 
silver  delivered  thereunder  which  has  been  mined 
on  or  after  January  1,  1938,  shall  be  fifty  per 
cent  of  such  monetary  value,  and  I  do  proclaim 
and  direct  that,  with  respect  to  all  silver  re¬ 
ceived  by  a  United  States  coinage  mint  under 
the  provisions  of  the  said  proclamation  of  the 
twenty-first  day  of  December,  1933,  which  such 
mint,  subject  to  regulations  prescribed  hereunder 
by  the  Scretary  of  the  Treasury,  is  satisfied  has 
been  mined  on  or  after  January  1,  1938,  from 
natural  deposits  in  the  United  States  or  any 
place  subject  to  the  jurisdiction  thereof,  the 
deduction  for  seigniorage  and  services  performed 
by  the  government  shall  be  fifty  per  cent  and 
there  shall  be  returned  therefor,  in  standard 
silver  dollars,  silver  certificates,  or  any  other 
c-oin  or  currency  of  the  United  States,  the 
monetary  value  of  the  silver  so  received  (that 
is,  $1.2929  plus,  per  fine  ounce),  less  sucl)  deduc¬ 
tion  of  fifty  per  cent,  and  that  the  said  proclama¬ 
tion  of  tlie  twenty-first  day  of  December,  1933, 
as  heretofore  and  hereby  modifierl  shall  remain 
in  force  and  effect  until  the  31st  day  of  Decem- 
iK-r,  1938.  unless  repealed  or  further  modified 
by  Act  of  Congress  or  by  subsequent  proclama¬ 
tion. 

Notice  is  hereby  given  that  I  reserve  the  right 
by  virtue  of  the  Authority  vested  in  roe  to 
revoke  or  modif.v  this  proclamation  as  the  in¬ 
terests  of  the  United  States  may  seem  to  re(iuire. 

In  witness  whereof,  1  have  hereunto  set  my 
hand  and  cans<‘d  the  seal  of  the  United  States 
to  be  affixed. 

Done  at  the  City  of  Washington  this  30th  day 
of  Decemlier,  in  the  year  of  Our  Ijord  nineteen 
hundred  and  thirty-seven,  and  of  the  Independ¬ 
ence  of  the  United  States  of  America  the  one 
hundred  and  sixty-second. 

FRANKLIN  D.  ROOSEVBLT. 

(Signed) 

By  the  President: 

(Signed)  Cordell  Hall, 

Secretary  of  State. 


Military  Strategics 

CONGRESS  is  being  urged  to  give 
prompt  attention  to  the  bill  (H.R. 
1608)  which  provides  that  the  Secre¬ 
tary  of  War  may  acquire  reserve  stocks 
of  manganese  ore,  chrome  ore,  tungsten 
ore,  and  pig  tin  sufficient  for  the  na¬ 
tional  defense.  The  House  Committee 
on  Militarv  Affairs  savs  about  this 
bill: 

"It  is  advisable  that  this  legislation 
be  enacted  at  this  time  since  it  is  evi¬ 
dent  that  its  provisions  can  be  carried 
out  only  in  time  of  peace.  Furthermore 
the  provisions  of  the  Neutrality  Act 
add  urgency  to  this  legislation  since, 
even  during  a  major  war  to  which  this 
Nation  were  not  a  party,  the  application 
of  the  embargoes  provided  in  the  Neu¬ 
trality  Act  might  result  in  retaliatory 
action  on  the  part  of  the  nations  in¬ 
volved  with  resulting  hardship  and  dip¬ 
lomatic  friction  to  the  United  States.” 

The  AVar  Department  favors  the  bill, 
and  would  like  to  proceed  with  this 
acquisition  of  mineral  reserves  author¬ 
ized  “to  be  made  where  possible  through 
credit  against  foreign  war  debts  and 
through  exchange  of  agricultural  com¬ 
modities  owned  by  the  Federal  Govern¬ 
ment,  stocks  so  acquired  to  constitute  a 
national  reserve  and  to  be  used  only 
during  emergency  upon  order  of  the 
Secretary  of  War.” 

Seldom  has  the  War  Department  been 
more  frank  on  a  strategic  material  sub¬ 
ject  than  in  the  follo^ving  portion  of 
its  letter  to  Congress: 

“In  general,  the  normal  peacetime 
stocks  of  strategic  materials  maintained 
within  the  United  States  are  adequate 
for  purely  militarv-  war  needs,  should 
they  be  used  in  a  national  emergency 
exclusively  for  such.  The  War  Depart¬ 
ment  is  of  the  opinion,  however,  that 
the  requirements  of  industry  to  meet 
essential  civilian  needs  in  war  must  be 
given  equal  consideration  with  those  for 
the  armed  forces.  To  this  end,  all 
recommendations  made  by  the  Depart¬ 
ment  for  establishment  of  war  reserves 
stocks  have  included  civilian  essential 
requirements  as  well  as  those  for  purely 
military  purposes.” 
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Overstrom 
Universal  tables 


KLOCKNER  MANGANESE  HARD  STEEL 

for  all  purposes 


trates  and  low  tailings  from  all  ores  in  their  field. 

To  recover  every  possible  ounce  of  gold,  silver,  and  other 
“values”  from  every  ton  of  ore  is  the  object  of  every  milling 
plant.  That  is  what  Straub  Milling  Equipment  actually  accom¬ 
plishes  ...  at  the  lowest  operating  costs.  Many  mines  previ¬ 
ously  unsuccessful  are  now  highly  profitable  through  the  use 
of  Straub  equipment. 

We  furnish  single  units,  partial  or  complete  plants.  Ore-testing 
service.  Send  for  catalog. 

PIDANOS  CATALOGO  ESPANOL 

STRAUB  MFC.  CO. 

567  CHESTNUT  ST.,  OAKLAND,  CALIF. 

ALSO  BUILT  IN  CANADA. 


KLOCKNER-WERKE 

For  Quotations; 


A.-G. 


OSNABRUCK 


(GERMANY) 


UNITED  STATES:  R.  P.  Oldham  Co.,  Chamber  of  Commerce,  Los  Angeles,  Calif. 

Kloeckner  Steel  Corporation,  75  West  Street,  New  York,  N.  Y. 

GREAT  BRITAIN:  The  Monnesmann  Trading  Company  Ltd.,  Bush  House,  Aldwych,  London  W.C.  2. 
CANADA:  William  J.  Michaud  Co.,  Ltd.,  P.  O.  Box  1675,  Montreal,  Canada. 


Rib-cone  Mill  and  Rake 
Classifier. 


Rib-cone  Screen  Wheel  Classi¬ 
fier  for  closed  circuit  grinding. 
Precise  and  low  cost 
classification. 


Steam  users  find 
this  sectional 
boiler  most 
economical. 


Mace  smelting 
furnaces  fre¬ 
quently  offer  the 
short  step  from 
ores  to  profits.  5 
sizes — 10  to  200 
tons.  Sintering 
hearths 


Rib-cone  Screening  Mill 
70  Sizes— 2  to  500  Tons. 


Portable  or  Prospecting 
Stamp  Mill,  12  to  15  tons, 
7  HP.  Easily  transported'— 
practically  no  foundation 
needed  —  splendid  inside 
amalgamator. 
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70  sizes  of  Rib-cone  positive 
discharge  mills. 


that  there  is  yet  no  such  disturbance 
of  executive  thinking  as  to  place  new 
undue  burdens  on  business. 

Nationalizing  Mines 

There  is  a  great  deal  of  talk  about 
Washington  regarding  new  factors 
compelling  government  ownership  of  this 
and  that.  The  fiscal  plight  of  the  rail¬ 
roads  has,  of  course,  set  off  most  of 
the  fireworks.  But  this  thinking  extends 
through  public  utilities  to  the  resource 
industries.  And  the  Reformers  seem  to 
think  that  “this  is  a  logical  time  at 
which  the  Government  should  recapture 
the  national  resources  for  the  benefit  of 
the  public.”  Extremist  views  like  this 
will  not  prevail,  but  the  reasoning  which 
goes  along  with  them  is  significant. 
Foreign  experiences  are  frequently  cited 
as  evidence  of  the  general  trend.  The 
nationalization  of  coal  lands  by  Great 
Britain  is  taken  to  mean  that  the  United 
States  may  not  be  too  far  behind  in 
this  plan,  not  only  with  respect  to  fuel, 
but  also  with  respect  to  metals  and  non- 
metallics.  Reclaiming  of  mineral  rights 
by  Mexico  (see  ;  December,  page 

72)  and  by  Brazil  are  also  frequently 
mentioned.  National  planners  are,  of 
course,  anything  but  discouraged  by 
these  trends. 

Some  even  think  that  the  real  signifi¬ 
cance  of  the  7  T.V.A.’s,  as  now  proposed 
by  the  President,  is  resource  recapture 
rather  than  power  planning.  The  Presi¬ 
dent’s  own  words  in  his  Nov.  15  message 
to  Congress  give  psuedo  credibility  to 
that  idea.  He  said:  “.  .  .  For 

this  purpose  of  conservation  and  devel¬ 
opment  of  our  natural  resources,  I  rec¬ 
ommended  that  the  country  be  devided 
into  seven  great  regions  into  which  Na¬ 
ture  divided  those  resources — that  in 
such  regions  local  authorities  be  set  up 
to  arrange  projects  into  some  kind  of 
comprehensive  and  continuing  plan  for 
the  entire  region — and  that  only  after 
such  consideration  should  regional  proj¬ 
ects  be  submitted  to  the  Executive  and 
to  the  Congress  for  inclusion  in  a  na¬ 
tional  development  program  of  such 
size  as  the  budget  of  the  year  will 
permit.” 

Also,  one  hears  about  Washington 
sharp  criticism  of  the  copper  industry, 
among  others,  for  its  “wild  fluctuation  of 
price.”  Some  well-informed  officials  say 
that  if  the  industry  would  only  aid  in 
gathering  and  publishing  at  frequent 
intervals  the  full  -facts  regarding  pro¬ 
duction  and  stoclcs,  there  would  not  need 
to  be  as  much  of  this  “feast  or  famine” 
policy  in  copper.  Such  critics  claim 
that  capital  investment  in  this  industry 
would  be  more  advantageously  rewarded 
by  a  uniform  smaller-than-peak  price 
and  profit  activity.  All  of  this,  they 
opine,  would  follow  if  both  the  produc¬ 
ers  and  users  of  copper  knew  every 
month  just  how  much  copper  had  been 
produced,  and  just  how  much  remained 
in  stock  in  the  hands  of  all  interested 
groups.  These  arguments  for  statistical 
guidance  and  uniformity  in  activity  of 
the  non-ferrous  metal  industries  are  pre¬ 
sented  as  a  defense  of  these  industries 
against  nationalization.  In  view  of  the 
previous  activities  of  those  who  so  ar¬ 
gue,  it  does  not  appear  that  this  is 
merely  an  anti-industry  wolf  in  Little 
Red  Riding  Hood’s  robe  of  pretended 
service. 


STRATEGIC 
MINERALS 

ONGRESS  states  in  report 
No.  1541  that  accompanies 
H.R.  1608  the  problem  of  acquir¬ 
ing  a  supply  of  certain  commodi¬ 
ties  essential  to  this  country  in 
time  of  emergency.  The  following 
four  strategic  minerals  and  their 
recommended  stockpiles  in  that  re¬ 
port  are  as  follows : 

Manganese  Ore — The  principal 
use  of  manganese  is  in  the  manu¬ 
facture  of  steel.  It  is  impossible 
to  produce  sound  steel  without 
high-grade  manganese  ore.  Other 
uses  arc  in  dry  batteries,  in  paint 
and  varnish,  and  in  fertiliser.  The 
principal  sources  are  Russia,  Af¬ 
rica,  Brasil,  and  India.  Small 
quantities  of  ferro-grade  ore  are 
produced  in  this  country  and  in 
Cuba.  Stiuiics  indicate  that  un¬ 
der  stimulus  of  war,  domestic  pro¬ 
duction  might  be  increased  to  sup¬ 
ply  30  per  cent  of^  the  nation’s 
requirements. 

Stockpile  recommended, 
554,000  long  tons 

Chrome  Ore — Principal  use  of 
chromium  is  in  the  manufacture 
of  high-grade  alloy  and  corrosion 
resisting  steels.  Other  uses  are 
in  refractories,  bricTc,  and  cement, 
and  in  the  chemical  industry  for 
electroplating,  dyeing,  and  tan¬ 
ning.  Sources  are  South  Africa, 
Turkey,  India,  and  New  Caledonia. 
Domestic  stocks  are  limited  and 
production  has  averaged  only  500 
tons  per  year.  Domestic  produc¬ 
tion  in  war  is  estimated  at  not 
more  than  25  per  cent  of  require¬ 
ments. 

Stockpile  recommended, 
250,000  short  tons 

Tungsten  Ore — Tungsten  is  used 
principally  in  the  steel  industry 
in  producing  high-speed  tool  steel. 
The  mass  production  required  in 
war  makes  tool  steel  for  high¬ 
speed  machining  of  metals  vital. 
Sources  are  China,  Burma,  and 
Bolivia.  Domestic  production  in 
war  can  be  increased  to  supply 
approximately  25  per  cent  of  re¬ 
quirements. 

Stockpile  recommended, 

3,350  short  tons 

Tin — Principal  use  is  in  tin  plate 
for  food  containers.  It  is  also 
vised  in  bearings,  for  solder,  and 
in  the  making  of  bronze  and  tin 
foil.  Sources  are  the  Straits  Set¬ 
tlements  of  Malaya,  the  United 
Kingdom,  and  Bolivia.  There  is 
no  domestic  production  of  tin,  al¬ 
though  approximately  30  per  eent 
of  requirements  may  be  obtained 
from  secondary  sources,  includ¬ 
ing  detinning. 

Stockpile  recommended, 
85,000  short  tons 


Proiits  Taxes 

A  CHANGED  SYSTEM  of  calculat¬ 
ing  Federal  taxes  on  profits  can  be 
expected  soon,  probably  about  the  end 
of  February.  But  the  total  tax  burden 
which  Uncle  Sam  will  place  on  corpora¬ 
tion  and  individual  profits  should  not 
be  expected  to  be  any  less  next  year 
than  last,  measured  in  over-all  percent¬ 
age.  The  Treasury  must  be  safeguarded 
against  declining  income,  is  the  demand 
of  the  President.  Congress  is  almost 
willing  to  go  along  on  this  theory  even 
thougli  it  sincerely  and  persistently  in¬ 
tends  to  change  the  form  of  both  cap¬ 
ital-gains  taxes  and  corporation  undis¬ 
tributed-profit  taxes. 

During  the  Holiday  recess  between  the 
special  and  the  regular  sessions  of  Con¬ 
gress*  it  seems  in  prospect  almost  certain 
that  capital-gains  taxes  are  to  be  greatly 
reduced  in  percentage,  and  that  such 
income  will  be  treated  as  a  separate 
item,  not  subject  to  high  surtaxes  in 
the  returns  to  be  made  after  next  March. 
But  no  one  expects  this  relief  to  apply 
to  gains  of  1937. 

Congress  probably  will  retain  the 
principle  of  taxing  undistributed  earn¬ 
ings  at  a  higher  rate  than  those  earn¬ 
ings  paid  out  promptly  as  dividends. 
But  the  difference  in  the  tax  rates  will 
be  much  smaller.  As  the  special  session 
adjourned  it  appeared  more  likely  that 
the  House  subcommittee  plan  (Vinson 
Plan)  would  prevail.  The  President  has 
indicated  his  willingness  to  go  along  on 
that  general  idea.  Reduced  to  its  sim¬ 
plest  terms,  this  scheme  of  corporation 
profit  taxing  would  be  as  follows: 

The  net  earnings  of  a  company  would 
be  taxed  at  the  rate  of  16  per  cent  if 
all  distributed  as  dividends,  or  at  the 
rate  of  20  per  cent  if  all  were  retained 
by  the  company.  If  part  were  held 
and  part  distributed  some  intermedi¬ 
ate  rate  between  16  and  20  per  cent 
would  apply.  All  of  this  set  of 
income  taxes  would,  however,  not 
apply  to  the  first  $25,000  of  earnings 
per  year  for  any  company.  This  first 
unit  of  net  earnings  would  bear  a 
much  lower  rate  of  taxation,  between 
12  and  15  per  cent  probably;  and  there 
would  be  no  extra  burden  on  this  part 
of  the  earnings,  even  though  it  were 
all  retained  by  the  company. 

It  is  hoped  by  its  proponents  that 
such  a  plan  would  relieve  some  enter¬ 
prises  of  those  difficulties  claimed  under 
the  old  tax  plan.  It  is  also  confidently 
expected  that  the  scheme  would  encour¬ 
age  more  use  of  earnings  for  expansion 
and  betterment  of  enterprises,  with  con¬ 
sequent  reemployment  and  stimulus  to 
the  heavy-goods  industries.  There  seems 
to  be  no  doubt  that  this  general  scheme 
can  be  counted  on  by  business  for  what¬ 
ever  benefit  will  accrue.  But  these 
changes  will  not  apply  to  earnings  of 
last  year — only  to  the  earnings  of  1938 
and  following  years. 

It  is  pointed  out  very  frequently  by 
those  who  favor  such  changes  in  the 
corporate-income  tax  and  in  capital- 
gains  tax  that  industry  will  still  have 
to  pay  about  the  same  total  bill.  In 
fact,  many  of  the  larger  units  of  industry 
are  expected  to  pay  a  slightly  higher 
average  rate  on  their  earnings  under 
the  new  system.  Those  concerns  which 
have  distributed  all  their  earnings  cer¬ 
tainly  will  be  more  heavily  burdened 
under  the  new  plan. 
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The  Assayer’s  Standard  Stand-By 

The  Braun  line  of  Laboratory  Furnaces  for 
assay  and  metallurgical  laboratories  have 
proved  their  worth  in  a  half-century  of  use 
throughout  the  world. 

Braun  manufactures  a  complete  line  of  Muffle, 

Combination  and  Bullion  Melting  Furnaces. 

These  furnaces  are  light  in  weight,  ingenious 
in  design  and  sturdy  and  durable  in  construe-  ^ 

tion.  They  are  standard  everywhere.  fo, 

Braun  Furnace  Outfits  are  available  with  Furnace 

Gasoline,  Oil,  Gas  or  Cylinder  Gas  Burners.  Bulletin 
Install  Braun  Furnaces  now  for  complete  Address 

satisfaction. 


BRAUN  CORPORATION 

2260  E.  15th  St.,  Los  Angeles,  Calif 


SAN  FRANCISCO 
Braun-Knecht-Heimann-Co. 


SEATTLE,  Washington 
Scientific  Supplies  Co. 


1.  Solid  Brass  Joints  4.  Smooth-working  and 

2.  Solid  Brass  Strike  Plates  Rust-Proof. 

3.  Lock-Joints  that  prevent  5.  Sharp,  Clear  Markings 

end-play.  6.  Waterproof  Finish 

“Red  End”  Rules  come  in  lengths  from  4  to  8  feet.  They 
are  made  in  Engineers  graduation  (lOOths  of  feet),  as  well 
as  standard  inches.  See  your  dealer  or  write  for  free 
Catalog  No.  12. 


STOP. . . 

where  yeu  are 


i 

PREFER  fUF/aM  "RED  END"  RULES  ' 


Every  underground  mine 
operator  ...  regardless  of 
the  type  of  mining  •  •  • 
should  have  complete  de¬ 
tails  of  the  *^S-D  Under¬ 
ground  Hog.** 


THE /uFH/N Pule  Ho  ^  f  .io-, 

MICHIGAN 

TAPES  -  RULES  -  PRECISION  TOOLS 


NEW  YORK 
106  L.iGv.h.  -St 


Here  is  a  comparatively  new  under-ground 
trailer  that  fills  a  very  definite  need  in  many 
types  of  mines. 

Already,  this  unusual  rubber-tired  trailer 
has  proved  itself  to  be  one  of  the  greatest 
money  savers  ever  produced  for  short  haul, 
under-ground  transfer  of  materials.  This 
is  due  to  its  low  initial  cost  .  .  .  simplicity 
of  handling  with  small  storage  battery 
tractors  .  .  .  the  advantages  of  manipulating 
it  easily  and  quickly  in  close  places,  and  the 
S-D  Automatic  opening  and  closing  doors. 
The  S-D  Under-ground  Hog  has  the  same 
automatically  operated  doors  as  the  nation¬ 
ally  known  S-D  Automatic  Mine  Cars.  Here, 
is  a  trailer  that  never  stops  for  opening  or 
closing  of  doors. 

Perhaps  you  think  you  don^t  need  these 
trailers.  Maybe  not.  But  writing  NOW  for 
full  information  might  uncover  unthought- 
of  channels  for  increased  profits. 

SAIVFORD-DAY  IRON  WORKS 


KXOXl^LLE 


TEXXESSEE 
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American  Mining  Congress  Meets 
In  Annual  Session 

Resolutions  adopted  seek  immediate  repeal  of  the  undistributed 
earnings  tax  and  modification  of  the  capital  gains 
and  losses  tax 


CHRONOLOGY  OF 
NEW  DEAL 
SILVER  LEGISLATION 

•  1933  • 

May  12,  1933  .  .  .  Congress  passes 
Thomas  amendment  to  farm  relief 
bill  (1)  authorizing  the  President 
by  proclamation  to  fix  the  weight 
of  the  silver  dollar  at  a  definite 
fixed  ratio  to  the  gold  dollar;  (2) 
providing  for  unlimited  coinage  of 
gold  and  silver  at  the  fixed  ratio, 
(3)  authorizing  the  President  to 
accept  silver  at  a  price  not  in 
excess  of  50(f.  per  ounce  in  pay¬ 
ment  of  debts  for  foreign  gov¬ 
ernments  to  the  United  States. 

July  22,  1933  .  .  .  Eight  govern¬ 
ments  in  the  World  Economic  Con¬ 
ference,  London,  agree,  subject  to 
ratification,  to  restrict  sale  of  sil¬ 
ver  and  increase  monetary  uses 
for  four  years  beginning  Jan.  1, 
1934.  India,  Spain,  and  China  un¬ 
dertake  to  sell  silver;  Australia, 
Canada,  United  States,  Mexico, 
and  Peru  to  buy. 

Dec.  21,  1933  .  .  .  International 
agreement  ratified  by  executive  or¬ 
der  of  President  Eoosevelt.  Pro¬ 
vides  for  Treasury  purchase  of 
about  25,000,000  oz.  per  year  for 
four  years.  Proclamation  sets  the 
price  of  newly  mined  domestic 
silver  at  641^^.  per  ounce. 

Jan.  30,  1934  .  .  .  Monetary  bill 
approved  with  Pittman  amend¬ 
ment  for  expanding  use  of  silver 
in  currency. 

•  1934  • 

June  19,  1934  .  .  .  President  signs 
Silver  Purchase  Act  providing  for 
purchase  of  silver  by  the  Treas¬ 
ury  up  to  one-fourth  of  the  value 
of  total  monetary  metal  stocks. 

June  28,  1934  .  .  .  Treasury  places 
embargo  on  silver  exports  except 
under  license. 

August  9,  1934  .  .  .  Nationalization 
of  silver  by  presidential  procla¬ 
mation  at  50.01^.  per  ounce,  to 
effectuate  policy  of  Silver  Pur¬ 
chase  Act. 

•  1935  • 

April  10,  1935  .  .  .  Price  of  newly 
mined  domestic  silver  set  at  71. lie. 
per  ounce  by  presidential  procla¬ 
mation. 

April  24,  1935  .  .  .  Price  of  newly 
mined  domestic  silver  set  at  77.57<^. 
per  ounce  by  presidential  procla¬ 
mation. 

•  1937  • 

Dec.  31,  1937  .  .  .  Price  of  newly 
mined  domestic  silver  set  at  64.64^. 
per  ounce  by  presidential  procla¬ 
mation.  Expires  December  31,  1938. 


The  40th  ANNUAL  MEETING  of 
the  American  Mining  Congress 
was  held  at  the  Maytlower  Hotel, 
Washington,  D.  C.,  Dec.  1-3,  1937. 

Principal  interest  centered  in  an  ad¬ 
dress  by  Congressman  Wesley  E.  Dis¬ 
ney,  of  Oklahoma,  on  “Revision  of  the 
Revenue  Laws”.  Mr.  Disney  expressed 
sympathy  with  many  of  the  proposals 
recently  made  by  business  and  indus¬ 
try  for  tax  revision,  particularly  with 
reference  to  the  undistributed  profits 
tax  and  capital  gains  tax.  He  cau¬ 
tioned  his  audience,  however,  not  to 
expect  action  at  the  special  session  of 
Congress,  stating  that  the  matter  was 
too  complex  to  receive  adequate  atten¬ 
tion  until  the  regular  session  convened 
in  1938.  At  the  conclusion  of  his 
formal  address  he  warmly  urged  min¬ 
ing  men  to  make  their  sentiments  on 
taxation  known  to  their  Representa- 
tiv'es  and  Senators,  so  that  Congress 
would  have  the  full  benefit  of  public 
opinion  in  drafting  a  new  revenue  bill. 

The  Finance  Committee  reported  a 
substantial  cash  balance  in  the  treas¬ 
ury,  and  presented  a  budget  of  income 
and  expenses  for  1938.  Increased  con¬ 
tributions  from  member  companies  are 
requested  in  1938  in  order  to  carry  on 
the  legislative  cami^aigns  that  have 
been  undertaken  on  taxation  and  de¬ 
pletion. 

The  Secretary's  report  reviewed  the 
activities  of  the  Washington  head¬ 
quarters  during  the  year  and  revealed 
unusually  effective  work  in  promoting 
the  welfare  of  the  mining  industry  and 
defending  it  against  unwise  legislation. 

Two  directors  were  elected  for  three 
years:  William  E.  Goodman,  presi¬ 

dent  Goodman  Manufacturing  Com¬ 
pany,  Chicago,  and  Merrill  E.  Shoui>, 


Golden  Cycle  Corporation,  Colorado 
Springs,  Colo.  These  directors  succeed 
Eugene  McAulift'e  and  D.  B.  Gillies. 
Re-elected  as  directors  were  Howard 
I.  Young  and  J.  R.  Hobbins.  Officers 
elected  for  1938  were:  Howard  I. 
Young,  president;  D.  D.  Moft'att,  first 
vice-president;  E.  B.  Greene,  second 
vice-president;  D.  D.  Callahan,  third 
vice-president;  Erie  V.  Davelcr,  treas¬ 
urer;  Julian  D.  Conover,  secretary. 

Resolutions  were  embodied  in  a  dec¬ 
laration  of  policy  calling  for  imme¬ 
diate  repeal  of  the  undistributed 
earnings  tax,  and  modification  of  the 
capital  gains  and  losses  tax.  The  tax 
resolution  asks  return  to  the  fiat  rate 
corporate  income  tax.  Other  resolu¬ 
tions  contained  in  the  declaration  de¬ 
plore  the  accrual  of  a  huge  reserve 
fund  under  the  Social  Security  Act, 
call  upon  Government  to  retire  from 
business  and  production  in  competition 
with  its  citizens,  demand  simplified 
requirement  for  security  registration 
and  acceleration  of  administration  of 
the  Securities  and  Exchange  Act  as  it 
relates  to  the  mining  industry,  demand 
equal  responsibility  of  employer  and 
employee  organizations  in  labor  con¬ 
tracts,  favor  a  currency  with  a  metal¬ 
lic  base  and  the  employment  of  both 
gold  and  silver  in  our  monetary  sys¬ 
tem,  endorse  efforts  to  increase  our  in¬ 
ternational  trade  provided  such  efforts 
do  not  sacrifice  any  basic  American  in¬ 
dustry  for  the  benefit  of  any  foreign 
country,  condemn  the  sit-down  strike 
as  subversive  in  character  and  in¬ 
imical  to  the  public  welfare,  record 
opposition  to  the  pending  stream  pol¬ 
lution  control  bill,  and  disapprove  tlie 
withdrawal  of  public  lands  from 
mineral  entrv. 


Looking  north  from  the  D.C.  &  E.  shaft  across  the  Oronogo  Bottoms 
in  the  Tri-State  zinc  district.  In  the  right  foreground  is  the  pump 
station  of  Eagle  Picher  Mining  &  Smelting  Company.  The  Skinner 
shaft  of  the  Webb  City  Lead  &  Zinc  Company  is  in  the  left  back¬ 
ground  near  the  base  of  the  chat  pile 
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DFC  LABORATORY  CRUSHER 


Motor  pivoted  irom  irame  ior  cor* 
rected  belt  tension  always.  Re¬ 
versible  jaws;  one-piece  rugged 
irame:  easy  adjustment  ior  size; 
easy  to  clean.  Built  to  STAND  UPl 


DENVER  FIRE  CLAY 

V^onvpcxLi  ij _ ^ 

EL  PASO,  TEXAS  SALT  LAKE 

klcwvnoi^MV  ll/mWI  CITY  UTAH 


DENVER,  COLO.,  U.  S.  A. 


II  CORPUS  PRO  0  U  CT$  —  Desiined  (or  your  industry  —  En{ineered  for  you 


One  or  the  other  of  the  two  types  of  Coppus  Blowers 
delivers  30%  to  100%  more  air  for  a  given  power  con¬ 
sumption. 

If  you  are  using  compressed  air  to  drive  out  smoke  — 
you  can  save  money  by  letting  it  drive  a  Coppus  Blower. 
For  instance:  21  cubic  feet  of  compressed  air  will  de¬ 
liver  you  thirteen  hundred  cubic  feet  of  ventilating 
air,  through  a  300  ft.  length  of  ventilating  pipe. 

Coppus  Blowers,  easily  carried  by  one  man,  are  es¬ 
pecially  designed  for  mine  ventilation.  Two  types  — 
VENTAIR  for  high  pressures,  long  pipe  line;  VANO 
for  medium  pressures,  short  pipe 
line.  Compressed  air  or  electric 
drive.  Write  Coppus  Engineering 
Corporation,  368  Park  Avenue, 
Worcester,  Massachusetts,  for 
Bulletins  121-2  and  122-2. 

Branches  in  mine  centers;  representa¬ 
tives  in  principal  cities.  See  THOMAS’ 
REGISTER. 


CLEANS. . .  MOVES. . .  EMPLOYS 


IMPROVED 


MINING  ANSWERS  ITS  MOST 
IMPORTANT  QUESTION  IN 

THE  ASSAY  OFFICE  . . . 


The  ASSAYER  periorms  a  VITAL  iunc- 
tion.  His  findings  determine  the  bcisis  of 
settlement  on  every  ounce  of  metal  pro¬ 
duced.  Old,  possibly  faulty  equipment 
must  NOT  be  tolerated  in  the  Assay  Office. 

For  more  reliable,  faster,  more  efficient 
operation — MODERNIZE  with  DFC  ASSAY 
EQUIPMENT.  Any  good  Assayer  will  do 
better  work  with  DFC  Assay  Furnaces, 
Crushers,  Metallurgical  Clay  Goods,  Sam¬ 
plers,  Sieves  and  Cupel  Machines. 

WHITE  FOR  CATALOG  13 


0  to  100% 
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NEVADA 

Getchell  Mill  Nears 
Completion 

Steady  operations  of  mill  and  roastinq 
plant  planned  in  February — Consolidated 
Coppermines  Corporation  lowers  copper 
output 

►  At  the  Getchell  mine,  in  eastern  Hum¬ 
boldt  County,  the  600-ton  cyanide  leach¬ 
ing  plant  is  expected  to  be  ready  for 
operation  around  Jan.  20,  according  to 
a  recent  announcement  by  George  Wing¬ 
field,  president,  of  Reno,  and  N.  H. 
Getchell,  vice-president  and  manager  for 
the  Getchell  Mine,  Inc.  The  roasting 
furnaces  will  be  in  operation  around 
Feb.  1.  Sulphide  ore,  around  two-fifths 
the  volume  now  available,  will  be  sub¬ 
jected  to  a  roast  at  low  temperature 
before  entering  the  cyanide  circuit. 

►  Consolidated  Coppermines  Corporation, 
operating  at  Kimberly,  in  the  Robinson 
or  Ely  district.  White  Pine  County,  has 
been  shipping  6,000  tons  per  day  of 
high-grade  copper  ore  to  the  McGill 
smelter  of  the  Nevada  Consolidated  Cop¬ 
per  Corporation,  Kennecott  subsidiary. 
Output  was  curtailed  in  December  when 
a  number  of  the  unmarried  mine  em¬ 
ployes  were  laid  off.  The  company  had 
been  employing  around  400  men.  J.  B. 
Haffner  is  manager  at  Kimberly. 

►  Replacement  of  the  first  diamond  drill 
in  use  on  Ruby  Hill  near  Eureka  by  a 
larger  unit  with  d-in.  bit  has  failed  to 
overcome  difticulties  created  by  shat¬ 
tered  limestone,  and  progress  was  again 
halted  late  in  December  with  the  drill 


down  around  086  ft.  P.  W.  Donovan,  of 
the  E.  J.  Longyear  Company  staff,  ar¬ 
rived  lately  at  Eureka  from  Minneapolis 
to  assume  charge  of  drilling,  which  is 
conducted  under  contract  for  the  Eureka 
Corporation,  Ltd.,  composed  of  Canadian 
operators.  Glenn  Anderson  is  manager 
for  the  corporation. 

►  Winter  camps  have  been  established 
and  active  work  is  in  progress  on  several 
groups  of  claims  near  the  Dick  Pledge 
gold  discovery,  high  on  the  Gillis  range 
in  central  Mineral  County.  The  Cham¬ 
pion  Mining  Company  has  made  final 
payment  to  Ben  H.  Donnelly,  of  Haw¬ 
thorne,  for  the  Haw’aiian  group  on 
which  high-grade  gold  ore  has  been 
found.  The  company  has  let  a  contract 
for  a  150-ft.  tunnel  to  cut  the  wide 
(juartz  vein  below  the  shaft.  L.  E. 
Stein,  of  Golden  Hotel,  Reno,  is  head 
of  the  Champion  Mining  Company  and 
Ben  Donnelly  is  in  charge  of  the  mine. 

►  Reopening  of  the  old  Rip  Van  Winkle 
mine  at  Lone  Mountain,  in  the  Merrimac 
district  28  miles  northwest  of  Elko,  has 
aroused  wide  interest  and  attracted  sev¬ 
eral  engineers  by  reason  of  the  volume 
and  grade  of  lead-zinc-silver-gold  ore 
exposed  in  new  tunnel  workings  and  at  a 
vertical  depth  of  over  350  H.  Edwin 
Seymour,  manager  for  the  group  of  Elko 
)nen  financing  the  project,  is  quoted  in 
a  report  to  the  effect  that  a  sample  cut 
across  a  width  of  20  ft.,  together  with 
other  samples,  gave  assay  values  of  $27 
per  ton.  The  mine  was  sampled  lately 
by  William  Sharp,  field  engineer  for  the 
Tonopah  Mining  Company. 

►  Weekly  shipments  of  gold-silver  bul¬ 
lion  are  being  made  to  the  San  Fran¬ 
cisco  mint  from  the  recently  constructed 
cyanide  mill  of  the  Marigold  Mines 
Company  at  Unionville,  Pershing  County. 
Frank  E.  Horton,  one  of  the  successful 


pioneers  of  Goldfield  and  later  in  control 
of  principal  mines  at  Weepah,  is  head 
of  the  Marigold  Mines  Company. 

►  A  25-ton  amalgamating  and  concen¬ 
trating  mill  has  been  put  in  operation 
by  the  Manitou  Gold  Mining  Company 
on  its  adjoining  Desert  Queen  and  Oro 
Fino  mines,  near  Parran,  Churchill 
County.  The  mines  had  been  abandoned 
for  some  40  years.  Wilford  Dennis  is 
manager. 

►  The  Nevada  Rand  Mining  Company 
has  been  organized  to  acquire  and  oper¬ 
ate  the  Nevada  Rand  mine,  in  the  Rand 
or  Bovard  district,  15  miles  from  Nolan, 
shipping  point  on  the  Mina  branch  of  the 
Southern  Pacific  Railroad.  The  new 
owners  plan  to  ship  a  carload  of  ore 
daily  from  stopes  prepared  on  the  250-ft. 
level  of  the  450-ft.  shaft.  The  mine, 
productive  around  twenty  years  ago, 
has  been  idle  since,  but  workings  and 
surface  plant  are  in  good  condition. 
The  heads  of  the  new  project  are  Harry 
and  B.  A.  Asner,  brothers,  and  W.  F. 
Jamieson,  engineer  formerly  of  Colo¬ 
rado,  who  is  in  charge. 

►  The  Buckhorn  mine  and  100-ton  flota¬ 
tion  mill,  operated  for  something  over 
two  years  by  the  Pardners  Mines  Cor¬ 
poration  and  situated  in  Eureka  County, 
6  miles  from  Cortez,  have  been  closed 
down  permanently  and  the  mine  and 
mill  equipment  advertised  for  sale.  Carlos 
W.  Van  Law  has  been  manager  for 
several  months. 

►  A  custom  mill  with  all-new  equipment, 
constructed  lately  by  the  Westgate  Min¬ 
ing  &  Milling  Corporation  at  Westgate, 
Churchill  County,  is  treating  45  tons  of 
free-milling  gold  ore  per  day  by  amalga¬ 
mation,  and  installation  of  a  flotation 
unit  of  around  60  tons’  capacity  will 


.  'll-  '  it* 


Boulder  Dam  power,  released  on  Sept.  1,  1937,  to  the  Pioche  zinc-lead-silver  district,  in  Nevada,  is  now  utilized 
by  many  mine  operators.  Energy  also  provides  for  electrometallurgical  and  electrochemical  research  on  manga¬ 
nese  and  other  minerals  found  in  the  Boulder  Dam  district.  Near  Pioche  is  the  Prince  5,000-kva  substation 

shown  above.  It  is  156  miles  from  Boulder  Dam 
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Combining  three  units  in  one 


W.  W.  GIBSON,  112  Market  Street,  San  Francisco,  California 


O 

LURCO 


343  Sansome  St..  San  Francisco,  Calif 


YOU  will  save  time,  money  and  labor  with  the  Gibson  Screenless  Combination  Elliptic  Roll 
and  Ball  Mill.  •  It  is  the  first  successful  mill  put  on  the  market  that  will  take  the  mine  run  of 
ore,  crush,  grind  and  classify  in  a  single  pass.  •  Horsepower  consumption  over  one  third  less 
than  ordinary  ball  mills.  •  Available  in  12,  25,  50  and  100  tons  capacity  handling  4",  6"  and 
8"  material. 

•  For  complete  details  and  for  mining  equipment  catalog  write  .  .  . 


MERRILL-CROWE 

PRECIPITATION  PROCESS 


ZINC  DUST 

Because  of  ift  increased  efficiency,  Merriliife  is 
preferred.  A  highly  refined  zinc  dust,  of  extreme 
fineness  and  always  uniform. 

®Its  source  is  a 

guarantee  of  quality 

THE  ALLOYS  COMPANY 

Subsidiary  of  The  Merrill  Co. 

343  Sansome  St.  San  Francisco,  Calif. 


t  Unlimited  in  daily  capacity  and  aitremaly  flexible  in  lurf 

operation  the  MerrUhCrowe  Simultaneous  Clarifica-  llnr|' 
tion  Precipitation  finds  almost  universal  use.  It  is  the 
reco9niied  and  standard  method  of  prKipitatin^ 
silver  or  gold  from  cyanide  solutions.  Precipitation  is  / 
accelerated  through  the  mechanical  elimination  of 
dissolved  oxygen  and  the  complete  removal  of  col-  / 
loidal  hydrates.  Equipment  furnished  for  treating 
practically  any  daily  tonnage  of  solution.  So  far  as 
known,  no  Merril-Crowo  Plant  has  failed  to  give  high  / 

SEND  FOR  recovery  of  metalic  values  at  lowest  cost.  Ask  for  /  . 
CATALOG  Canadian  Offlcn:  302  Bay  St.  / 

Toronto,  Ont 


RAISE  PROFITS  —  LOWER  COSTS 

hendy  HOISTS 


HENDY  Hoists  are  preferred  by  mining  men  all  over  the 
world  because  of  continuous,  low-cost  performance  — 
flexibility  —  ruggedness  —  simple,  sure  controls.  Talking 
of  Hoists,  remember  HENDY  Skips,  Cages,  Sheaves, 
Safety  Crossheads,  Dumping  Irons,  Headframes. 

Consult  HENDY  about  complete  machinery  for  Mines 
and  Mills — Lode,  Placer  or  Dredge  Operations.  Write 
for  Bulletin  204E. 

JOSHUA  HENDY  IRON  WORKS 

Sales  OfRce:  206  Sansome  Street,  San  Francisco 
Plant:  Sennyvale,  California.  Cabie  Address:  HENDY 


y 
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soon  be  completed.  Early  in  the  spring 
a  cyanide  department  will  be  added.  E. 
S.  Montgomery,  of  Fallon,  is  manager. 

►  All  work  has  been  suspended  for  the 
winter  months  at  the  Jumbo  mine  and 
40-ton  amalgamating  mill  in  the  Awaken¬ 
ing  district.  Humboldt  County.  Other 
properties  in  the  area,  controlled  by  the 
same  interests,  wealthy  Texas  oil  men, 
also  will  remain  idle. 

►  J.  O.  Elton,  manager  for  the  Interna¬ 
tional  Smelting  Company  and  president 
of  Mountain  City  Copper  Company,  has 
been  at  Elko  to  cooperate  with  Nevada 
highway  officials  in  effecting  needed 
improvement  to  the  road  between  ^lount- 
ain  City  and  Elko.  Mountain  City 
Copper  has  been  trucking  some  300  tons 
daily  of  crude  ore  and  flotation  con¬ 
centrate  to  Mountain  Home,  Idaho,  for 
rail  shipment  to  the  International  smelter 
at  Tooele,  Utah,  but  this  road  probably 
will  soon  be  blocked  by  deep  snow,  and 
it  is  now  desired  to  use  the  shorter  outlet 
to  the  south. 


MEXICO 


Oil  Industry  Upset  by 
Labor  Board  Verdict 

Producers  ordered  to  accept  collective 
contract  with  their  workers  and  to  roise 
wages — Mining  industry  opprenhensive  of 
similar  fate 

►  Metal  producers  in  Mexico  have  be¬ 
come  alarmed  by  tlie  Government’s  recent 
ruling  favoring  a  collective  labor  con¬ 
tract  and  a  pay  increase  for  oil  workers. 
It  is  feared  that  a  similar  ruling  may  be 
demanded  by  the  miners  and  if  allowed 
would  probably  hit  mine  operators  harder 
than  the  oil  industry.  Oil  companies 
affected  by  the  ruling  call  the  verdict 
a  glaring  disregard  of  justice  and  assert 
it  is  based  upon  erroneous  and  distorted 
figures.  American  officials  of  oil  com¬ 
panies  operating  in  Mexico  have  been 
trying  to  work  out  proposals  for  a  com¬ 
promise  to  present  to  the  Mexican  Gov¬ 
ernment  under  which  it  would  be  po.ssible 
to  continue  operations  there. 

►  The  l..")00  miners  who  are  working 
properties  of  the  British-owned  Dos 
Carlos  Mining,  at  Pachuca,  Hidalgo,  on 
a  cooperative  basis  have  been  given 
definite  possession  of  the  property  and 
assured  Federal  Government  Vmcking  to 
the  extent  of  300,000  pesos  (about 
^S3,3.50). 

►  The  national  miners’  union  has  asked 
Congress  to  amend  the  mining  laws  to 
}«rovide  that  the  mines  and  other  prop¬ 
erties  of  companies  that  suspend  work 
without  official  sanction  be  given  to  their 
employees  to  run  on  a  cooperative  basis. 

►  The  basic  object  of  the  Mexican  co¬ 
operative  society  program  is  to  assist 
T.ros[»<-ctors  and  other  small-scjile  oper- 


ators  to  exploit  mineral  deposits,  an¬ 
nounces  the  Ministry  of  N.ational 

Economy.  This,  too,  is  a  prime  reason 
for  the  constitution  of  Federal  mineral 
reserves.  Prospectors  .are  being  organized 
into  cooperatives  for  the  exploitation  of 
various  gold  and  tin  deposits,  working 
of  which  is  inexpensive.  Special  efforts 
are  being  made  to  develop  unex}dored 
mining  zones  because,  ‘‘The  lack  of 

prospecting  in  the  remote  regions  that 
are  almost  virgin,  of  which  there  are 
many  in  Mexico,  has  resulted  in  de¬ 
velopment  of  zones  that  were  discovered 
centuries  ago  and  have  been  almost 

entirely  absorbed  by  great  foreign 

enterprises.” 

►  Operations  have  been  resumed  by  Cia. 
Minora  El  Tajo,  S.A.  in  Rosario  munici- 
oality,  Sinaloa,  after  a  shut  down  due  to 
labor  troubles. 

►  Production  of  non-ferrous  metals  and 
minerals  in  Mexico  in  the  first  eight 
months  of  1937,  with  comparable  figures 
for  1936,  in  kilograms,  according  to  the 
Mexican  Department  of  Mines,  follows: 


, - .Tan. -Aug. - s 

l!t3«  19:?7 

Gold  .  in,  223  17,77!) 

Silver  .  1,70."),0«3  1,868,.^»57 

Copper  .  20,:i9r-,4G5  33,322,110 

Lead  .  141, 94.^., 081  158,254,1.74 

Zinc  .  105,1.79,381  103,749,011 

Quicksilver  ...  134,044  108,412 

Antiiiion.v  ....  5,485,550  6,828,528 

Graphite  .  0.775,242  8,856,223 

Arsenic  .  7,369,049  8,782,883 

Mtd.vbdenum  ..,  .730,630  733,448 

Bismuth  .  112.9.71  112,098 

Cadmium  .  403.103  350,945 

iin  .  275,397  247,697 

Tungsten  .  37,035  16,447 

Selenium  .  280  . 


►  Exports  of  metal  during  June,  the 
most  recent  month  for  which  official 
figures  are  available,  were  in  kilograms: 
Gold,  7,456;  silver,  217,104;  copper, 
5,852,340;  lead,  23,237,505;  zinc,  14,516,- 
742;  antimony,  499,367;  graphite,  1,475,- 
854;  mercury,  13,523;  arsenic,  1,446,457; 
cadmium,  124,772;  tin,  61,939;  molyb¬ 
denum,  124,561 ;  and  bismuth,  165,558. 
June  domestic  consumption  of  metals 
and  minerals  was,  amounts  in  kilos: 
gold,  2,339;  silver,  102,096;  lead,  407,- 
727;  zinc,  749,425;  mercury,  690;  ar¬ 
senic,  612;  and  tin,  837. 

►  Cia.  Minera  de  Zimapan,  S.A.,  is  im¬ 
proving  its  75-ton  reduction  plant  at 
Zimapan,  Hidalgo.  This  company  is 
arranging  to  increase  production.  It  has 
obtained  as  high  as  400  kg.  of  silver  in 
a  month. 

►  Another  mining  company,  Cia.  Minera 
de  Promontorio,  S.A.,  operating  at  Pro- 
montorio  and  Estacion  Chinacates, 
Durango,  has  passed  into  the  hands  of 
its  employees  to  conduct  on  a  cooperative 
basis.  The  agreement,  approved  by  the 
Federal  Labor  Department,  provides  that 
the  company  shall  pay  the  workers  wages 
for  the  time  they  were  on  strike  la.st 
summer  and  give  them  the  mines, 
machinery,  and  other  property.  The 
workers  assume  the  company’s  obliga¬ 
tions  .'ind  are  to  pay  it  a  30  per  cent 
participation  in  its  profits  for  seventeen 
years,  a  share  that  ceases  if  the  workers 
sell,  rent,  or  lease  the  jiroperty.  The 
coo[»erative  is  seeking  fimincing  to  assure 
early  resumption  of  w(»rk  of  the  Promon- 
tftrio  jirojierty,  which  has  been  suspended. 

►  Regul.ar  production  is  being  arranged 


by  The  Golden  Girl  Mining  Co.,  at 
Providencia,  Nayarit.  Carlos  I’erez  Quarte 
is  general  manager.  The  company  has 
been  developing  the  mine  for  the  past 
two  years  .•ind  has  inst.'illed  an  aerial 
triim  service.  During  the  year  ended 
Nov.  1,  this  firm  obtained  some  !i!250,000 
in  gold. 

►  A  mill  is  to  be  built  by  Cia.  Minera  el 
I'alero  :it  Guiinacevi,  Durango,  manager 
of  which  is  Harold  M.  Cobb,  soon  after 
the  crosscut  that  is  being  run  from  the 
Verde  to  the  Palero  vein  is  completed 
during  the  winter.  The  company  has  in¬ 
stalled  a  compressor  and  die.sel  engine. 

►  An  iuij)ortant  gold  strike  w.'is  made  by 
prospectors  in  Los  Moris  district.  Chi¬ 
huahua.  Gold  values  :is  high  as  12  kg. 
per  metric  ton  are  reported.  The  Federal 
Government  has  granted  45  prospectors 
rights  to  the  strike. 

►  Employees  have  been  given  charge  of 
the  smelter  and  foundry  at  .Vpulco  to 
conduct  on  a  cooperative  basis  by  the 
Federal  labor  authorities. 

►  Hiram  T.  Horton,  former  president  of 
the  Chicago  Bridge  &  Iron  Cmnpany, 
has  recently  purchased  and  had  shipped 
to  his  El  Fenomena  mine,  near  Ensenada, 
Lower  California,  a  complete  .lO-ton 
milling  plant  to  produce  high-gra<le  tung¬ 
sten  concentrates.  The  plant  was  as¬ 
sembled  by  Southwestern  Engineering 
Company,  of  Los  Angeles.  Treatment 
will  include  crushing,  screening,  grind¬ 
ing,  tabling,  and  re-treatment  of  table 
concentrate  by  flotation  to  remove  copper 
and  bismuth  which  is  present  in  the  ore. 
The  plant  is  scheduled  to  go  into  pro¬ 
duction  early  in  January. 


CANADA 


New  Mills  Ready  for 
1938  Production 

More  capital  required  lor  developing  en¬ 
couraging  prospects  in  many  districts — 
British  Columbia  passes  new  laws  affecting 
the  mining  industry 

►  The  output  of  Canada’s  metal  mines 
is  expected  to  be  considerably  augmented 
in  1938  by  various  new  mills  that  are 
now  in  course  of  construction.  Whether 
progress  on  the  same  scale  is  to  mark 
prospecting  activity  will  depend  largely 
on  the  amount  of  speculative  capital 
available.  The  year  just  ended  showed 
a  considerjible  slowing  down  of  explora¬ 
tion  efforts,  a  trend  that  may  interrupt 
the  fast  pace  in  0[)ening  up  new  terri¬ 
tory  that  the  last  two  years  of  success¬ 
ful  fin.ancing  have  made  possible.  Many 
new  districts  offer  encouragement,  but 
the  steady  flow  of  money  neeiled  for 
aggressive  prospecting  is  not  available 
in  sufficient  volume.  One  of  the  unfavor¬ 
able  factors  responsible  for  the  situ.ation 
is  government  interference. 

►  From  the  time  ore  was  first  discovered 
in  !i  drill  hole  on  the  Moneta  Porcupine 
projierty  a  200  ton  mill  was  put  into 
ojier.'ition  within  the  short  space  of  six¬ 
teen  months.  The  (»re  has  been  opened 


Entjitucring  and  AfiviHij  ./oaraof  -ro/./.ffi.-Vo./ 


A  LOT  OF 
ORE 


in  any  mine  s 
language 


This  Robins  Conveyor  is  hourly  handling  1000 
tons  of  large  lump  ore  a  distance  of  over  200  feet 
with  a  lift  of  54  feet.  It  is  driven  by  a  200  H.P. 
motor.  Robins  Conveyors,  Screens  and  Feeders 
are  money  savers  in  ore  handling  plants  the 
world  over.  Send  for  descriptive  literature. 


o.«,; 

PALMETTO 

PACKING 

The  IDEAL  PACKING 

for  SUPER  HEATED  STEAM  and  COMPRESSED  AIR 


because  of  its  great  heat-resisting  qualities  and  per¬ 
fect  single-strand  lubrication.  Insures  fewer  pack¬ 
ing  renewals  and  less  interruption  to  service.  Length 
of  service  determines  the  true  cost  of  a  packing. 


HYDRAULIC  PRESSURES 


especially 


CENTRIFUGAL  PUMPS 
and  MINE  PUMPS 


Branches  in  Principal  Citie. 

CONVEYORS 

• 

SCREENS 

(Melting  Costs  $0,009  Per  Oz!  |i 

I  A  record?  Yes.  But  the  Double  Chamber  Monarch-Rockwell  i 
i  Furnace  makes  records  like  that  every  time  on  cyanide  preclpl-  i 
i  tates.  It's  using  the  exhaust  from  the  first  chamber  to  heat  the  E 

1  second  chamber  that  does  It.  You  will  be  Interested  in  complete  1 

I  details.  Send  for  catalog  today.  1 

I  THE  MONARCH  ENOINEERING  &  MFG.  CO.  | 

I  Curtis  Bay,  Baitimora,  Maryland  | , 

^iiiMMiHiiiiiniMiiiiiiiiniiiiiiiiiiiiiniiiniiiiiiiiiiiMiiiiiiMiiiiiiiiiiiinMiiimiiiiiiiiMiHiiiMiiiHiH^iiiniiiiiiiiiiiHiitiMiiiiiiMiiiiiMiiiT  * 
UIIIIIIIIIIIIIIMIIIIIIIIIIIIIIIIIIIIIIIIIIIMIIIIllllllltlllllllllllHIIIIIIIIIIIUIIIIinillMIIIMIIIIIIIIIIIIIIIIIIIIMinilllllllMllinilllllinillllMIIIIIII; 

DEISTER’S  I 

I  Latest  Improvements  In  || 


USE 


the  packing  that  keeps  the  stuffing-boxes  tight  with¬ 
out  friction-producing  pressure  because  of  its  abun¬ 
dant  lubricant.  "Palco"  does  not  score  the  pump 
shaft,  nor  so  bind  as  to  prevent  pump  developing 
full  efficiency. 


Send  for  A  B  C  Chart  of  Packing  Services, 
Also  Free  Working  Sample.  State  Size  Re¬ 
quired  and  Conditions  of  Service. 


I  PLAT-O  ORE  CONCENTRATING  TABLES  for  concen-  | 
I  trating  any  ore  from  to  slimes.  Bulletin  No.  20B.  I 

I  PLAT-O  HEAVY  DUTY  VIBRATING  SCREENS  for  | 
I  large  tonnages  ore,  sand  and  gravel,  crushed  stone,  etc.  | 
I  Bulletin  No.  22.  I 

I  MULTIRAP  VIBRATOR — High  speed  for  fine  screening.  | 
i  Non-blinding,  high  efficiency,  long  life  screen  cloth.  Bulletin  I 
I  No.  24.  I 

I  COMPOUND  FUNNEL  CLASSIFIER— Gold  trap  for  | 
I  coarse  gold.  Preparation  of  ore  pulps  for  table  concentra-  | 
I  tion.  Bulletin  No.  23.  I 

1  DEISTER  MACHINE  COMPANY  1 

I  1933  EAST  WAYNE  STREET  FT.  WAYNE,  IND.  | 

. . . 
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up  on  four  levels  to  a  depth  of  525  ft., 
Avith  estimated  tonnage  sufiicient  to  keep 
the  mill  supplied  for  three  years.  Grade 
averages  .$20  ]»er  ton.  The  main  shaft 
is  being  deei»ened  and  is  expected  to  be 
bottomed  at  1,000  ft.  before  the  end  of 
January,  Raising  from  the  second  level 
to  surface  will  be  completed  before 
drifting  is  started  on  the  three  new 
levels. 

►  Healthy  expansion  of  the  mineral  in¬ 
dustries  in  Canada  is  demonstrated  by 
the  34  per  cent  increase  in  dividend 
payments  during  the  year  just  ended, 
compared  with  1936.  The  total  amount 
to  be  paid  before  the  end  of  December 
by  49  companies  is  $105,266,890,  w’hich 
includes  initial  dividends  from  seven  new 
producers.  The  return  on  International 
Nickel  common  stock  increased  from 
$18,959,232  to  $32,814,056  in  1937;  Lake 
Shore’s  disbursements  reached  an  all-time 
high  of  $12,000,000,  and  Consolidated 
Smelters  went  up  to  $11,420,447.  Thir¬ 
teen  other  mining  companies  contributed 
more  than  a  million  dollars  each  to  the 
year’s  record  total. 

►  Early  in  March  the  MacLeod-Cockshutt 
300-ton  mill  is  expected  to  be  in  opera¬ 
tion.  Mine  development  has  resulted  in 
opening  up  6ve  separate  orebodies,  the 
average  grade  being  $9.73.  The  inten¬ 
tion  to  use  hand  sorting  may  result  in 
higher-mill  heads.  What  appears  to  be 
the  same  oreshoot  has  been  picked  up 
on  the  second  level,  where  gold  values 
have  increased  to  $24.50  per  ton.  Total 
drifting  on  three  levels  amounts  to  8,600 
linear  feet,  of  which  2,400  ft.  represents 
ore  of  an  average  width  of  10.2  ft.  At 
a  depth  of  200  ft.  the  porphyry  zone  has 
a  length  of  950  ft. ;  on  the  500  level 
the  length  increases  to  1,800  ft.  A 
thousand  feet  below  that  horizon  the 
management  expects  to  find  the  length 
of  the  favorable  porphyry  zone  extend¬ 
ing  for  4,000  ft. 

►  Tombill  Gold  Mines  and  Hard  Rock 
Gold  Mines,  both  neighbors  of  MacLeod- 
Cockshutt,  in  the  Little  Long  Lac  area, 
will  be  in  production  early  in  1938.  Tom¬ 
bill,  owned  by  Newmont,  is  building  a 
100-ton  concentrator  which  will  recover 
part  of  the  gold  by  amalgamation  and 
will  ship  concentrates  to  the  near-by 
cyanide  mill  operated  by  Northern  Em¬ 
pire,  another  Newmont  enterprise.  T.  H. 
Rea  is  president  of  Hard  Rock.  Oper¬ 
ating  costs  for  the  new  mill  of  150  tons’ 
daily  capacity  are  estimated  by  Fraser 
D.  ]^id,  consulting  engineer,  to  be  about 
$7  per  ton. 

►  The  250-ton  mill  of  Sladen  Malartic 
Mines  is  scheduled  to  begin  operating 
early  in  January,  with  two  years’  ore 
reserves  of  an  average  value  of  $9  per 
ton.  Costs  have  been  estimated  at  $5. 
Development  work  has  put  in  sight  a 
considerable  additional  tonnage  of  $7 
material,  which  will  probably  be  drawn 
for  mill  feed  as  soon  as  equipment  can 
be  expanded  to  treat  500  tons  daily. 

►  East  Malartic  Mines,  adjoining  the 
Sladen,  is  preparing  to  start  construc¬ 
tion  of  a  500-ton  mill  as  soon  as  metal¬ 
lurgical  tests  have  Vjeen  completed.  As 
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estimated  by  J.  1‘.  Nonie,  consulting 
engineer,  operating  costs  will  not  exceed 
$2.50  per  ton.  The  new  shaft  has  reached 
a  depth  of  500  ft.  and  a  main  haulage¬ 
way  has  been  established  on  the  335-ft. 
level. 

►  In  December  production  at  Rowell 
Rouyn  Gold  Mines  was  increased  to  300 
tons  per  day.  The  ore  is  hauled  3  miles 
by  truck  to  the  Noranda  smelter.  In 
January  the  shipping  rate  is  to  be  ad¬ 
vanced  further  to  500  tons,  following 
completion  of  shaft  sinking  to  800  ft. 
Most  of  the  ore  to  date  has  come  from 
the  500-ft.  level,  which  resembles  condi¬ 
tions  being  met  in  opening  up  a  new 
working  horizon  at  650  ft. 

►  Lake  Dufault  Mines  was  recently  in¬ 
corporated  to  acquire  a  large  group  of 
claims  5  miles  north  of  Noranda  and 
adjoining  the  east  boundary  of  Waite 
Amulet.  The  new  company  is  controlled 
by  Ventures  Limited.  Area  Mines  also 
hold  a  large  interest.  Known  copper  oc¬ 
currences  on  the  consolidated  properties 
are  to  be  systematically  explored. 

►  Development  work  on  the  Quebec  Mani- 
tou  property  continues  to  improve  the 
ore  picture  and  to  strengthen  the  possi¬ 
bilities  of  mill  construction  within  the 
near  future.  The  new  three-compartment 
operating  shaft  had  reached  a  depth  of 
320  ft.  on  Dec.  20,  and  lateral  explora¬ 
tion  is  to  be  started  in  January  on  the 
360-ft.  level.  At  this  horizon  diamond 
drilling  indicated  the  ore  width  to  be 
25  ft.  containing  gold,  silver  and  zinc. 

►  J.  Y.  Murdock,  president  of  Noranda 
Mines,  has  announced  a  million-dollar 
appropriation  for  Ilallnor  Mines,  Noran- 
da’s  subsidiary  next  to  Pamour,  in  the 
Porcupine  camp.  Construction  of  a  400- 
ton  mill  will  be  started  at  once,  with 
production  scheduled  to  start  next  July. 
The  combined  annual  gold  output  from 
Hallnor  and  Pamour  is  expected  to  reach 
the  impressive  total  of  $6,000,000.  Nor- 
anda’s  metal  output  in  1937  is  esti¬ 
mated  at  $19,000,000  divided  about 
equally  between  gold  and  copper.  To 
accommodate  recent  increases  in  copper 
production,  as  well  as  the  growing  busi¬ 
ness  with  custom  shippers,  Noranda’s 
subsidiary  in  Montreal  East,  Canadian 
Copper  Refiners,  is  being  enlarged  to  a 
capacity  of  80,000  tons  per  year. 

►  Kerr-Addison  Gold  Mines,  Ltd.,  Larder 
City,  Ontario,  is  sinking  No.  1  and  No.  3 
shafts  to  700  and  775  ft.  respectively. 
Haulage  levels  between  the  two  shafts 
w’ill  be  on  the  300-,  500-,  and  700-ft. 
levels.  Development  will  start  on  the 
300-ft.  level  and  above,  in  preparation 
for  starting  production  around  April  1, 
1938,  and  treating  the  gold  ore  in  a  500- 
ton  unit  cyanide  mill  now  under  construc¬ 
tion.  Diamond  drilling  during  the  last 
few  months  has  served  to  verify  esti¬ 
mates  of  ore  reserves  down  to  the  500-ft. 
horizon  and  has  also  indicated  prospects 
for  additional  tonnage.  G.  B.  Webster 
is  president,  M.  F.  Fairlie  and  W.  H. 
Emens  are  consulting  engineers,  and  W. 
S.  Row  is  mine  manager. 

►  Legislation  affecting  mining  in  the 
Province  in  several  important  respects 
was  passed  at  the  recent  session  of  the 
House.  The  Securities  Act  was  strength¬ 
ened  by  providing  for  greater  regulation 
by  the  Superintendent  of  Brokers.  In 


future  all  companies  must  advise  the 
Superintendent  of  material  changes  in 
their  properties,  assets,  or  financial  con¬ 
dition,  and  he  may  then  require  that  such 
information  be  published.  The  Attorney 
General  is  now  also  given  the  power  to 
prohibit  a  stock  exchange  or  any  person 
from  trading  in  a  security.  Passage  of 
the  Industrial  Conciliation  and  Arbitra¬ 
tion  Act  establishes  the  legal  right  for 
employees,  and  employers,  to  organize 
into  associations.  Imposition  of  certain 
responsibilities  on  such  organizations  is 
likely  to  have  a  beneficial  and  stabilizing 
effect  on  labour  relations  in  the  Province. 
Arbitration  of  disputes  is  made  com¬ 
pulsory,  and  strikes  and  lockouts  are 
prohibited  until  two  weeks  after  arbitra¬ 
tion  proceedings  have  been  completed. 
Coal  mining  interests  are  seriously  con¬ 
cerned  in  an  act  which  provides  for  the 
establishment  of  a  board  to  control  the 
coal  and  petroleum  industries  of  the 
Province.  The  act  was  passed  on  the 
strength  of  the  report  of  a  Royal  Com¬ 
mission  that  coal  and  gasoline  prices  in 
British  Columbia  are  too  high,  a  con¬ 
clusion  strongly  and  with  good  reason 
contested  by  the  interests  concerned. 

►  The  225-ton  mill  of  Polaris-Taku  Min¬ 
ing  Company,  Ltd.,  was  brought  into 
operation  at  the  beginning  of  November. 
It  is  situated  on  tlie  Taku  River  in  the 
Atlin  district,  and  is  the  most  northerly 
concentration  plant  in  the  Province.  In 
the  past  two  years  the  Edward  C.  Cong- 
don  interests,  of  Duluth,  Minn.,  have 
developed  sufficient  ore  to  operate  the 
mill  for  several  years.  An  excellent 
camp  has  been  built,  accommodating  125 
men,  and  the  plant  includes  a  700-hp. 
hydro-electric  power  unit  and  a  420-hp. 
diesel  power  unit.  Mill  feed  at  present 
amounts  to  about  165  tons  a  day,  aver.-ig- 
ing  approximately  J  oz.  gold.  The  quan¬ 
tity  and  grade  are  to  be  gradually  in¬ 
creased.  D.  C.  Sharpstone,  geologist  and 
consulting  engineer,  is  in  charge  of  the 
operation  and  B.  B.  Nieding  is  general 
superintendent.  George  G.  Griswold, 
consulting  metallurgist,  designed  the 
mill. 

►  At  the  Big  Missouri  mine,  Portland 
Canal  district,  machinery  is  being  in¬ 
stalled  for  the  500-ton  underground  mill. 
The  mill  chamber  was  formed  by  the 
excavation  of  86,000  tons  of  rock. 

►  Extremely  high-grade  ore  is  being  de¬ 
veloped  at  several  properties  at  Zeballos 
River,  Vancouver  Island,  British  Colum¬ 
bia’s  new  gold  mining  camp.  Since  last 
June  a  considerable  quantity  of  ore  has 
been  shipped  to  the  Tacoma  smelter 
from  the  Privateer,  one  of  the  two  de¬ 
veloped  mines  in  the  area.  Of  this,  84 
tons  averaged  13.2  oz.  gold  per  ton.  It 
was  mined  from  a  7-in.  vein  for  a  dis¬ 
tance  of  250  ft.,  the  mining  height  being 
6  ft.  A  camp  to  accommodate  60  men 
is  being  built  at  the  property.  The  road 
to  the  other  established  mine,  the  Gold¬ 
field,  will  soon  be  completed,  whereupon 
machinery  for  a  small  mill  will  be 
shipped  in.  Ray  Pitre  is  manager  of  the 
Privateer,  and  P.  W.  Racey  is  the  engi¬ 
neer  in  charge  of  the  Goldfield. 

►  The  concentrating  plants  at  the  Noble 
Five  and  Whitewater  mines,  in  the 
Slocan  district,  after  a  short  period  of 
operation,  have  been  closed  because  of 
the  low  prices  of  lead  and  zinc.  At  the 
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BEATS  ALASKA 
"FREEZE-IN" 

•  Just  96  days  after  the  knocked-down 
equipment  was  loaded  on  the  steamer  at 
Alameda,  California,  the  Good  News  Bay 
Mining  Company’s  new  1,400-ton  Yuba 
platinum  dredge  started  operating  at 
Platinum,  Alaska,  on  November  10,  1937. 

Landed  on  the  beach  at  Good  News  Bay, 
dredge  equipment  including  steel  pontoons 
and  sectionalized  digging  ladder  had  to  be 
hauled  about  20  miles  inland.  Yuba  experi¬ 
ence  in  design,  fabrication  and  transporta¬ 
tion  made  assembly  in  record  time  possible 
— permitting  dredge  operation  this  fall. 

Once  again  an  operator  starts  digging 
sooner  because  of  Yuba’s  more  than  30 
years  experience  in  dredge  design,  manu- 


IJfOO-ton  Yuba  pontoon  type  steel  hull,  diesel-electric 
dredge  with  8  cm.  ft.  buckets  to  dig  50  ft.  below 
^  water  level. 

facture  and  erection.  Whether  you  require 
a  new  dredge,  replacement  parts  or  mod¬ 
ernizing  present  equipment  j’ou  also  can 
rely  on  Yuba  experience  to  effect  savings 
in  the  long  run.  Your  request  for  informa¬ 
tion  involves  no  obligation. 

YUBA 

MANUFACTURING 
COMPANY 

351  California  St. 

San  Francisco  Calif. 

ALLUVIAL  DREDGES.  Ltd.,  SS-61  Moorgofe,  London  E.  C.  2— 
London  Agent 

Cable*:  Yubaman,  San  Franciico,  Yardage,  London. 
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BALL  GEARLESS 

BEARING  CRUSHERS 


Unique  features  of  design  are  responsible  for  the 
savings  in  power  and  maintenance  and  the  re¬ 
markable  capacity  assured  by  the  Kennedy  Ball 
Bearing  Gearless  Crusher. 

Size  for  size  this  crusher  has  proved  itself  cap¬ 
able  of  handling  greater  tonnage  than  any  other 
at  half  the  power  per  ton  of  ore. 

Elimination  of  gears  vastly  reduces  power 
requirements.  A  self-aligning  ball-and-socket 
eccentric  provides  for  faster  speeds  of  crushing 
blows  and  thereby  increases  capacity.  By  the 
use  of  a  disc  feeder  for  regulating  the  quantities 
through  the  crusher,  classifier  and  gearless  bail 
mill,  customers  report  increasing  the  capacity 
from  46%  to  I00®/o. 

Let  our  engineers  give  you  an  estimate  of  the 
savings  you  can  make  with  this  modern,  high- 
capacity  crusher.  Send  us  samples  of  your  ore. 
Let  us  help  you. 


Kennedy  Ball  Bearing  Gearless  Crushers  are  used  to  advantage 
in  closed  circuit  with  Kennedy  Gearless  Ball  Mills. 


KENNEBY-VAN  SAUN  MFG.  &  ENG.  CORP. 

2  PARK  AVE.,  NEW  YORK.  N.  Y. 
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same  time,  it  is  learned  from  James 
Anderson,  secretary  of  Lucky  Jim  Lead 
&  Zine  Conn)any,  that  millinfj  has  been 
resumed  by  that  company  to  till  an  order 
for  500  tons  of  zinc  concentrate,  which 
will  constitute  a  trial  shipment  to  Japan. 
Japanese  interests  recently  also  took  a 
trial  shipment  from  the  Whitewater,  and 
it  is  possible  that  a  market  may  develop 
tliere  for  the  output  of  Slocaii  mines. 

►  Operation  of  the  100-ton  plant  of 
Duraiifro  Gold  Mines,  Ltd.,  near  Ymir, 
was  commenced  in  December.  The  ore 
is  transported  5  miles  by  aerial  tram 
from  the  mine  to  the  mill.  Tlie  manafjer, 
A.  W.  Davis.  rei»orts  that  in  preparing 
the  stopes  for  mining  the  ore  has  been 
opened  across  greater  widths,  and  better 
values  have  been  found  than  were  pre¬ 
viously  estimated. 

►  Diamond  drilling  at  the  1,.500  level 
recently  has  encountered  a  showing 
thought  to  be  the  downward  continua¬ 
tion  of  the  hanging-wall  vein  of  the  Ymir 
Yankee  Girl  Gold.  At  the  annual  meet¬ 
ing  R.  B.  Lamb,  of  Toronto,  was  ap- 
I»ointed  managing  director  and  L.  C. 
Morrell  mine  manager,  E.  P.  Crawford, 
of  San  Francisco,  is  president. 

►  Development  work  has  been  resumed  at 
the  Vidette.  Kamloops  district,  after  a 
brief  shutdown  necessitated  by  the  lack 
of  funds  with  which  to  open  up  the 
indicated  orebodies.  Production  will  not 
be  resumed  for  the  present. 


AUSTRALIA 


Underground  Conveyor 
System  at  Lancefield 

Will  handle  transport  ore  from  deeper 
levels — Lower-grade  copper  ore  treated  at 
Mount  Lyell 

►  Latest  results  from  Lancefield  Gold, 
Beria,  W.A.,  are  that  at  the  lowest  (No. 
13)  level,  the  drive  has  been  extended 
to  213  ft.  from  the  plat.  Values  have, 
however,  been  rather  erratic  and  the  lode 
was  disturbed  and  broken  over  the  last 
70  ft.  Whether  or  not  this  is  merely  a 
local  pinch  must  await  the  result  of 
further  work.  Ore  has  been  indicated  by 
a  series  of  boreholes  to  extend  to  840  ft. 
below  No.  12  level.  Installation  of  the 
first  section  of  the  underground  belt 
conveyor  system,  to  handle  ore  from  the 
deeper  levels,  is  nearing  completion. 
A.  E.  Faul  is  mine  manager. 

►  Western  Mining  Corporation  has 
optioned  a  new  find  at  Mount  Ida,  in 
the  Menzies  district  of  Western 
Australia.  The  reef  so  far  has  been 
opened  to  a  small  depth  only,  over  a 
length  of  400  ft. 

►  Ore  at  the  1,800-ft.  level  of  Wiluna 
Gold  Mine,  Wiluna,  W.A,,  is  proving  to 
be  of  lower  grade  and  width  than  at 
the  1,400-  and  l,600-£t.  levels,  particu¬ 


larly  in  tlie  East  lode.  Exploratory  work 
to  establish  more  definitely  the  character¬ 
istics  of  tlie  deeper  ore  zones,  which  has 
been  in  progress  for  some  time,  is  being 
expedited. 

►  South  Kalgurli  Consolidated,  Ltd., 
Kalgoorlie,  W.A.,  reports  reserves  at 
Oct.  30  of  285,700  tons  proved  and 
probable  ore  averaging  5.(5  dwt.  per  ton. 
Those  reserves  are  practically  unchanged 
from  those  reported  a  year  ago,  and 
represent  about  31  years’  supply  at  the 
present  rate  of  treatment. 

►  Cocks  Pioneer  Gold  &  Tin  Mines,  El- 
dorailo,  Vic.,  has  proved,  by  boring,  addi¬ 
tional  sluicing  ground,  the  total  new 
yardage  developed  so  far  being  12,000,- 
000,  of  an  estimated  average  value  of 
12d.  per  cubic  yard.  Values  in  the  new 
ground  extend  for  a  depth  of  about  100 
ft.  lying  below  SO  ft.  of  overburden 
carrying  no  gold,  and  a  new  dredge  will 
be  necessary  to  treat  the  material.  R.  J. 
Falconer  is  mine  manager. 

►  Cocks  Eldorado  Gold  Dredging,  which 
is  operating  (at  Eldorado,  Vic.)  the 
largest  dredge  at  present  working  in 
Australia,  made  a  net  profit  for  the  year 
to  Sept.  30  of  £41,590.  Yardage  treated 
was  1,899,81(5  for  a  production  of  6,485 
oz.  gold  and  115  tons  tin  concentrate. 
Average  value  was  lO.lGd.  per  cubic  yard 
and  costs  including  depreciation  of  £10,- 
000  (equivalent  to  1.27d.  per  cubic  yard) 
totaled  4.91d.  D.  P.  Fletcher,  405  (5ollins 
St.,  Melbourne,  is  consulting  engineer. 

►  The  Bendigo  (Vic.)  field  has  suffered 
a  setback  in  the  cessation  of  operations 
at  the  Napoleon  and  Nell  Gwynne  mines, 
subsidiaries  of  Bendigo  Mines,  N.L.  Ex¬ 
tensive  developments  have  disclosed  con¬ 
siderable  bodies  of  ore,  but  the  grade 
has  been  well  below  the  average  of  the 
field,  and  unpayable.  The  Clarshaltou 
mine,  of  the  same  group,  will  continue 
operations  for  the  time  being,  as  the 
grade  of  ore  being  treated  is  high 
enough  to  show  a  small  profit. 

►  The  Industrial  Court  of  Queensland 
has  awarded  to  employees  of  Mount  Isa 
Mines,  Ltd.,  a  prosperity  bonus  to  bo 
paid  according  to  the  price  of  lead,  com¬ 
mencing  with  6d.  per  shift  when  lead 
is  £20  Australian  (£16  sterling)  and  in¬ 
creasing  by  6d.  for  every  £1  rise  in  the 
price  up  to  a  limit  of  £31  Australian 
(£24.8  sterling).  This  arrangement  is 
similar  to  the  bonus  in  force  at  the 
Broken  Hill  mines,  except  that  the 
latter  commences  at  a  lead  price  of  £16 
Australian.  An  application  for  a  40-hour 
working  week  was  refused,  however,  but 
is  likely  to  be  entertained  later  should 
the  prosi)erity  of  the  Mount  Isa  industry 
improve  appreciably. 

►  Two  of  the  lodes  now  being  worked  by 
Golden  Plateau,  Cracow,  Queensland,  at 
the  287-ft.  level,  have  been  cut  in  de¬ 
velopment  work  at  the  444-ft.  level. 
Values  are  averaging  about  8  dwt.  per 
ton,  which  is  above  the  average  of 
present  ore  reserves.  These  are  the 
lowest  workings  in  the  mine  at  present, 
and  are  expected  to  add  about  50,000 
oz.  to  reserves,  which  at  present  total 
69,000  oz.  For  the  year  ended  June  30 
the  company  has  reported  a  net  profit  of 
£155,663  resulting  from  the  treatment 
of  48,453  tons  for  a  yield  of  25,834  oz. 


fine  gold,  a  reduction  in  profit  of  £40,000 
compared  with  last  year.  The  reduced 
profit  is  ascribable  to  lower  grade  of  ore 
and  increased  working  costs  (25/2  per 
ton,  compared  with  21/8),  due  mainly  to 
the  introduction  of  the  40-hour  week  and 
the  greater  proportion  of  ore  requiring 
uiulerground  mining,  instead  of  open¬ 
cutting.  Ore  reserves  at  June  30  are 
given  as  237,000  tons  averaging  6.5 
dwt.  per  ton,  compared  with  233,000  tons 
(8.0  dwt.  per  ton)  a  year  earlier.  The 
company  is  aiming  at  the  steady  produc¬ 
tion  of  2,000  oz.  gold  per  month,  and 
in  consequence  of  decreasing  grade  is 
giiidually  increasing  the  tonnage  treated, 
which  is  at  present  about  4,600  per 
month. 

►  North  Broken  Hill,  Ltd.,  had  ore  re¬ 
serves  of  5,021,000  tons  as  at  Juno  30 
last,  an  increase  of  271,000  tons  for  the 
year.  In  addition,  a  considerable  tonnage 
has  been  disclosed  by  diamond  drilling 
which  has  not  been  taken  into  account. 
In  this  work  the  continuity  of  width  and 
grade  of  the  lode  at  the  2,300-ft.  level 
was  proved,  300  ft.  below  the  present 
bottom  working  level.  Completion  of  the 
new  mill,  originally  expected  to  be  in 
July  next,  has  been  delayed  by  late 
delivery  of  material  until  September. 

►  Silver  Peak  (Broken  Hill),  Ltd.,  a 
prospecting  company  carrying  out  dia¬ 
mond  drilling  to  the  north  of  the  leases 
of  North  Broken  Hill,  has  encountered 
a  lead  carbonate  lode  at  the  depth  of  108 
ft.  in  its  latest  borehole.  The  drill  at 
latest  report  had  passed  through  45  ft. 
of  lode  and  was  still  in  ore. 


YUGOSLAVIA 


Plant  Construction  at 
New  Lead  Producer 

Concentrate  shipments  from  Zletoyo  Mines 
expected  in  February — Metallurgical  diffi¬ 
culties  overcome  at  Kopoonik  Mines 

►  Zletovo  Mines,  Ltd.,  reports  erection 
of  treatment  and  power  plants,  an  aerial 
ropeway  well  advanced,  and  expectation 
that  production  of  lead-silver  concen¬ 
trates  will  begin  in  February,  1938.  Its 
mill  is  being  erected  at  Probistip,  where 
a  coal  mining  concession  has  been 
acquired  and  a  mine  developed  which 
will  supply  the  company  with  all  fuel 
requirements.  An  aerial  ropeway  only 
3.5  km.  long  will  connect  the  mine  with 
the  mill.  The  distance  from  the  mill 
to  the  railway  is  22  km.,  and  the  con¬ 
centrates  will  be  transported  this  dis¬ 
tance  by  trucks  over  a  road  now  being 
constructed  by  the  government.  Zletovo 
has  948,000  tons  of  11.5  per  cent  lead 
and  1.7  per  cent  zinc  ore,  averaging 
3.5  oz.  of  silver  per  ton,  developed  in 
its  Dobrevo  mine,  and  also  a  promising 
undeveloped  prospect.  It  will  treat 
10,000  tons  of  ore  monthly,  at  first 
recovering  only  the  lead  and  silver.  As 
a  crushing  unit  of  50  tons’  per  hour 
capacity  has  been  installed,  the  plan 
evidently  is  to  increase  the  mill  later. 

►  The  property  of  Novo  Brdo  Mines, 
Ltd.,  continues  in  the  stage  of  explora- 
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STATIONARY 
AIR  OR  GAS 

COMPRESSORS 

Single  and  two-stage  designs;  belt,  di¬ 
rect-connected  motor  and  steam  drive; 
capacities  up  to  10,000  c.f.m.;  special 
sizes  also  available. 


Why  Do  leading  Mining  and  Cement  Companies 
specify  Kibckner  Grinding  Balls  and  Rods^? 

The  answer  is; 

Reliability  —  Durability  —  Big  Savings. 
For  Quotations; 

UNITED  STATES:  R.  P.  Oldham  Co.,  Chamber  of 
_^Commerce  Bldg.,  Los  Angeles,  Calif. 

Kloeckner  Steel  Corporation,  75  West  Street, 
•New  York,  N.  Y. 

GREAT  BRITAIN:  The  Mannesmann  Trading  Com¬ 
pany,  Ltd.,  Bush  House,  Aldwych,  London,  W.  C.  2.  t 

CANADA;  William  J.  Michaud;  Ltd.,  P.  O.  Box 
1675,  Montreal,  Canada. 


Fast  blade  travel  and  positive,  hydraulic  control  increases 
the  work  range  of  the  Bucyrus*Crie  Butigrader  and 
Bulldozer^  while  balanced  design  makes  full  tractor 
power  available  to  move  big  pay  loads  on  every  job. 

The  blade  is  built  to  move  the  biggest  loads  possible  ^ 
with  the  tractor  power  available:  It  Is  correctly  curved  *^4. 
to  roll  the  dirt  freely  and  thus  cut  down  resistance;  It 
Is  made  to  withstand  shock>toads;  it  is  the  ^'business 
end'*  of  a  powerful,  modern  dirt-moving  unit  that 
has  set  naw  standards  for  performartce  and  ecorsomy. 
investigate  the  Bucyrus-Erie  Buitgrader  and  Bulldozer. 


! BUrYRUS 

Eiil  E 


EXCAVATING.  DRILUNG.  And  MATERIAL  HANDLING 
EQUIPMENT.. .SOUTH  MILWAUKEE.  WISCONSIN.  U.S.A. 


Two  CP  Class  O  Air  Compressors  installed  by 
a  prominent  cement  company.  Upon  the  basis 
of  their  outstanding  performance,  another  CP 
Air  Compressor  of  the  same  class  has  since 
been  installed  in  the  some  plant. 


noted  lor  Compressors  that 

,,  .  ■  ■■  consistently  eenn 

“repeat  orders”  endorsement 

of  “repeat"  orders  core  the  com¬ 
pressors  that  cem . . .  cmd  will . . . 
deliver  the  lengthy,  reliable,  low 
cost  service  you  seek. 

CP  Class  O  Compressors  are 
noted  for  their  record  of  “repeat" 
orders.  Let  us  quote  from  thext  rec¬ 
ord  . . .  along  with  the  interesting 
details  of  design,  construction 
and  operation  given  in  Bulletins 
No.  724  and  725. 

CHICAGO  PNEUMATIC  TOOL  COMPANY 

Sales  and  Service  Branches  All.  Over  the  World 

G  EAST  44th  STREET  •  NEW  YORK,  N.  Y. 


— iiimiuiiiiiimniiiiiiiiiiiintiiiniiiiniiiiiiniiiiiiiinniiiiiiitiiiiiiiiimiiiiHiiiitfflnHniiniiiniiiiiiiiniiiiniiiiiHiiiiii  in  iiiui  -iii.'iniiilS  * 


January,  1938 — Engineering  and  Mining  Journal 


AIR  &  GAS  COMPRESSORS  •  ROCK  DRILLS 
diamond  CORE  DRILLS  •  DIESEL  ENGINES 
electric  tools  •  PNEUMATIC  TOOLS 
VACUUM  PUMPS  &  CONDENSERS 
OIL  WELL  ROCK  BITS,  REAMERS  &  TOOL  JOINTS 


ICHICAGO  PNEUMATIC 


►YUGOSLAVIA 


ticii.  Dovelopniout  on  tlio  (iHo-iuctev 
lovol  of  its  Velika  Planiiia  prospect  dis- 
rlosed  a  horizontal  area  of  over  (5, 0(H) 
s(|uare  meters  of  jjossan,  but  diamontl 
drillini'  to  deptli  failed  t(»  disclose  either 
j;ossau  or  sulphide  ore.  In  conse<pience. 
ex]>loration  work  has  been  transferred 
to  the  Prlina-Ki.jnitsa  prospect,  where 
jjossan  and  lenticular  masses  of  sulphide 
ore  of  flood  fjrade  were  encountered  in 
]treliminary  exploration  several  years 
afro. 

►  For  the  year  to  Sept.  30,  Trei>c.a 
Mines,  Ltd.,  earned  £032,470  net,  after 
charginf;  £44,708  to  depreciation  and 
reserviiifi  £200,076  for  taxation.  The  bifi 
item  of  taxation  is  due  to  the  income  tax 
on  dividends  beiiif;  paid  by  the  company, 
stockholders  receiviiif;  Is.  Od.  per  share 
t;ix  free.  Net  was  .50J  per  cent  on  the 
total  issued  and  realized  capital.  Ore 
reserves  were  increased  by  000,000  tons 
duriiifr  the  year  (despite  038,720  tons 
being  mined  and  treated)  and  now  stand 
at  3.000,000  tons  averaging  0.5  per  cent 
lead,  5.2  per  cent  zinc,  and  4  oz.  of  silver 
per  ton.  Operating  costs  were  10s.  3d. 
per  ton,  against  10s.  lOd.  the  previous 
year,  the  increase  being  chiefly  due  to 
higher  wages  and  advanced  cost  of 
materials.  In  addition  to  sales  of  lead- 
silver  ;ind  zinc  concentrates,  Trepca  sold 
82.005  tons  of  pyrite  concentrates,  the 
demand  for  the  last  having  now  caused 
the  company  to  install  a  flotation  plant 
t\)r  the  recovery  of  pyrite  from  old 
tailings.  ,\n  experimental  flotation  cell 
with  necessary  equipment  has  also  been 
installed  for  the  recovery  of  the  copper 
found  in  the  deeper  ores,  and  though 
metallurgical  imjirovement  is  still  ex- 
]ie(  ted.  .1  10  per  cent  copper  concentrate 
is  .alre.ady  being  recovered.  In  the  ex¬ 
ploration  of  other  mineral  occurrem-es 
within  its  concession  area  nothing  of 
lommercial  value  was  discovered  during 
the  year.  The  orebody  in  the  Stantrg 
mine  is  showing  ,a  considerable  increase 
in  horizontal  area  in  the  545 meter  level 
where  8.585  square  metres  of  ore  has 
now  been  developed.  similar  ex|)an- 
sioji  is  alread.v  indicated  on  the  485, 
whicli  is  the  next  level  below.  Work  has 
now  Iteen  started  on  the  435-meter  level. 
The  proved  reserves  in  this  orebodv  have 
increiis»*d  from  vear  to  vear  while  over 
3.000  000  tons  were  l>eing  extracted.  In 
XovemlM-r  Trepca  qjroduced  5,392  tons 
of  80. .",0  per  cent  lead  concentrates  aver¬ 
aging  27.5  f)Z.  silver  per  ton,  and  0.054 
tons  of  49.59  j)er  cent  zinc  concentrates, 
from  the  treatment  of  49.321  tons  of 
orf — all  tons  are  metric. 

►  K:i|.aonik  Mines.  Ltd.,  the  new  Yugo¬ 
slavian  producer,  treated  10,727  tons  of 
f»re  in  XovernlH'r  in  the  Trejica  mill, 
recovering  1,084  tons  of  70.30  per  cent 
lead  cftncentrates  assaving  2!*.(!  oz.  of 
silver  [>er  ton,  and  1,010  tons  tif  48.34 
per  cent  zinc  concentrates.  During  six 
months  ended  with  Dctober,  K:i|iaonik 
recovered  3,972  tons  of  73.45  per  cent 
lead  concentrates  averaging  28.83  oz.  of 
silver  (>er  metric  ton,  and  4,411  tons  of 
47.22  per  cent  zinc  concentrates.  Partly 
oxidized  ore  and  the  presence  of  certain 
impurities  made  metallurgical  results 
unsatisfactory,  and  difficulties  incident  to 
starting  o|>erations  accounted  for  the 


high  costs,  32s.  3d.  per  metric  ton  of 
ore.  Costs  h.ave  now  been  reduced  to 
25s.  7d.  per  ton,  and  recoveries  and 

the  grade  of  concentrates  are  being  im- 
juoved.  Grade  of  ore  so  far  treated  bv 
Kopaonik  has  been  9.11  per  cent  kuul, 
7.91  ])er  cent  zinc,  and  3.73(5  oz.  of  silver 
per  metric  ton. 


AFRICA 


New  Cyanide  Plant 
Near  Lake  Victoria 

Mill  will  treat  ore  from  Geita  Gold  Mines 
— Rains  relieve  power  shortage  at  Rhode¬ 
sian  Broken  Hill,  permitting  greater  elec¬ 
trolytic  zinc  production 

►  Kentan  Gold  .\re:is.  Ltd.,  announces 
in  its  report  for  the  ye.ar  ended  Sept.  30 
that  it  has  written  off  £465,205  15s.  6d. 
in  res{)ect  of  other  companies’  shares 
held,  and  in  conse<|uence  there  was  a 
loss  of  £478,096  12s.  3d.  for  the  year. 
.Arrangements  have  nevertheless  been 
made  for  the  erection  of  a  mill  of  250 
tons’  daily  capacity,  to  serve  the  mines 
it  and  its  subsidiary,  Geita  Gold  Mining 
Company,  have  developed  in  the  Sara- 
gura  (Sanza)  Conces.sion  immediately 
south  of  Lake  Victoria,  in  Tanganyik.a 
Territory.  The  mill  will  occupy  a  central 
position  to  the  mines,  in  which  474,124 
tons  of  developed  ore  averages  4.82  dwt. 
jier  ton,  or,  allowing  for  a  lO  |)er  cent 
dilution,  521,53(5  tons  averaging  4.4  dwt. 
Pilot  tests  have  demonstrated  a  recovery 
of  92  per  cent  of  tlie  gold  by  cyaniding. 
The  estimated  cost  of  the  installation  is 
£460,000,  and  the  Tanganyika  Conces¬ 
sions  and  the  Z.ambesia  Exploring  com¬ 
panies  will  jirovide  the  funds  by  pur- 
(diasing  Geita  Gold  Mining  debentures. 

►  During  the  year  to  June  30  Kimin- 
ginni  Gold  Mining  Company,  openiting 
in  the  Kakamega  district  of  Kenya 
Colony,  milled  32,423  tons  of  ore  and 
recovered  9.220J  oz.  of  gold.  The  revenue 
from  this  was  £64,994  and  the  cost,  ex 
eluding  depreciation,  was  £68,6.56.  Since 
the  year  ended — that  is,  for  the  'four 
months  ended  with  October — operating 
results  have  begun  showing  a  small  sur¬ 
plus. 

►  Rhodesia  Hroken  Hill  Development 
C’ompany,  in  Xorthern  Rhodesia,  pro¬ 
duced  600  tons  of  zinc,  46  tons  of  vana¬ 
dium  concentrates,  and  28  tons  of  fused 
vanadium  in  Xovember  (all  long  tons). 
Its  decreased  output  of  zinc  during  the 
jtast  several  months  was  necessitated  by 
lack  of  power  from  its  hy«lro-electric 
installation,  due  tf»  a  long-continued 
failure  of  the  rains.  Meanwhile,  activities 
h.ave  been  directed  to  development  and 
there  is  a  gooil  market  at  satisfactory 
jirices.  It  is  reftorted  that  sufficient  rain 
has  now  fallen  to  [terjnit  of  a  consider¬ 
able  increase  of  its  zinc  output. 

►  Gold  Coast  S<dection  Trust  is  paying 
an  initial  interim  dividend  of  10  per 
cent,  tax  free.  Though  this  is  the  first 
regular  dividcaid,  capitalized  bonuses  of 
10  |)pr  cent  ami  200  [)er  (amt  were  dis- 
tribnt(‘i|  in  1932  to  holders  of  deferred 


and  ordinary  sh.ares  res[K*ctively,  when 
the  (a)mpany’s  .assets  were  revalued.  It 
h.as  large  holdings  of  Marlu  Gold,  Aristoii 
Gold,  and  Amalgamated  Banket  Areas, 
as  well  as  others. 

►  Kwahu  Mining  (1925)  has  decl.ared  a 
dividend  of  25  per  camt,  tax  free,  on 
account  of  the  year  ending  June  30 
next.  This  is  the  first  distribution  made 
by  the  company,  which  owns  mining 
leases  and  sh.ares  in  West  African  gold¬ 
mining  companies.  The  hatter  were 
ac(|uired  by  selling  proved  pro])erties  to 
other  comp.anies,  but  Kwahu’s  more 
recent  explorations  appear  not  to  have 
been  fruitful.  It  has  nevertheless  been 
one  of  the  outstanding  successes  of  the 
Gold  Coast  mining  revival,  its  shares  of 
2s.  p.ar  (only  £40,000  c.apital)  being 
•pioted  now  at  .above  3()s. 

►  Bnshtick  Mines  (1934),  Ltd.,  h.as  de¬ 
cl.ared  .an  initial  dividend  of  5  |M‘r  cent. 
This  comp.any  is  operating  one  of  the 
old,  very  low-grade  mines  in  Southern 
Rhod(>sia.  Its  revenue  per  ton  was  only 
18s.  5d.  for  the  ye.ar  to  June  30,  despite 
which  it  w.as  able  to  report  a  net  profit 
of  £30,877.  The  low  yield  w.as  partly 
due  to  the  milling  of  all  ore  broken  in 
develojtment,  as  its  reserves  .are  calcu¬ 
lated  at  345,000  tons  averaging  3.49  dwt. 
per  ton.  During  the  ye.ar  134,500  tons 
were  milled  and  about  (50,000  tons  added 
to  reserves.  The  pl.ant  capacity,  for 
merly  10,000  tons  per  month,  has  been 
increased  to  15,00(1  tons,  the  addition 
beginning  (q)er.ation  in  .Inly,  .after  tin* 
ye.ar  reviewed  had  ended.  By  driving 
e.ast  into  undeveloped  territory,  .an  .area 
of  ore  10  ft.  wide  averaging  8.9  dwt. 
p('r  ton  h.as  been  found,  and  a  shaft  is 
Iteing  sunk  to  juove  whether  this  persists 
.at  depth.  Bnshtick  is  demonstrating  that 
if4.(50  ore  can  be  worked  .at  a  profit  even 
now.-  If  it  becomes  high  gr.ade  it  will 
lose  th.at  feature  of  interest. 

►  Xew  methods  of  dust  and  moisture 
removal  underground  which  are  likely 
to  have  a  revolutionary  effect  on  Rand 
mining  jiractice  are  undergoing  trial 
on  several  projterties.  “Electrostatic  pre 
cipitation”  is  the  term  coined  to  describe 
the  system,  which  is  coming  into  in- 
cre.asing  use  in  Reef  mines.  The  pioneer 
inst.allation  on  the  Xourse  Mines,  which 
has  been  running  for  nearly  a  year,  will 
soon  be  followed  by  another  on  the 
Modder  East  mine  and  two  more  on 
other  mines.  So  important  are  the  impli¬ 
cations  which  the  industry  attaches  to 
the  jneliminarv  work,  that  the  Inventions 
Committee  of  the  Mine  Managers’  Asso¬ 
ciation  is  understood  to  be  devoting 
special  study  to  its  further  adaption. 
All  app.aratus  is  being  constructed 
locally,  and  thanks  to  the  ingenuity  on 
the  part  of  the  local  engineers — particu 
larly  those  of  the  (’entral  Mining  Rand 
Mines  Grouj) — substJinti.al  savings  h;ive 
been  effected  compared  with  <»ver  sea 
prices.  The  method,  which  is  practically 
the  same  as  used  in  other  countries  for 
cleaning  smoke,  has  b(*en  specially  adapt¬ 
ed  for  underground  mining.  Further  in- 
vestig.'itions  are  proceeding  to  ascert.ain 
whether  the  electrical  precipitation  can 
not  be  adapted  directly  to  the  huge 
ventil.'iting  fans  used  underground. 

►  Marlu  Gold  Mining  Areas  (Gold  Coast, 
Africa),  formed  in  1934,  is  paying  an 
initial  interim  diviihmd  of  15  per  cent, 
tax.able. 
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EQUIPMENT 

NEWS 


Some  Features  of  Equipment 
Displayed  at  the 
Chemical  Exposition 


AT  Till-:  Hith  EXPOSITION  of  Cluiui 
(•ill  Industries  held  iit  (iriind  ('entriil 
I’iiliu-e,  New  York,  l)i*e.  (i  to  11,  it  wiis 
apjiiueiit  to  ii  visitor  from  the  miniiiji 
industry  that  jirodiicts  from  Ids  field, 
such  its  eopjter,  leiid,  nickel,  imdybdenum, 
tunf^steu,  jdiitiuum,  :iud  more  recently 
titiinium  ;ind  zirconium,  have  found  !i 
jdaee  of  important  usafie  in  idding  the 
nipid  progress  of  the  cliemiciil  industry. 
It  is  importiuit,  however,  that  producers 
of  hiise  metals  keeji  a  wiitehful  eye  on 
the  growth  of  one  of  chemistry's  “Chil¬ 
dren  of  Prosperity”  named  plastics. 
Exhibitors,  including  those  better  known 
to  the  mining  and  metiillurgiciil  industry, 
offered  suggestions  that  efficiency  in 
the  various  [ihases  of  the  mining  in¬ 
dustry  might  be  improved  by  equipment 
used  in  the  various  processing  units  of 
the  chemical  industry  which  include, 
crushing,  grinding,  mechanical  separa¬ 
tion,  filtration,  How  of  fluids,  flow  of 
heat,  handling  of  materials  and  fuel.s, 
and  production  of  power. 

.Among  equipment  for  grinding  was 
a  newly  designed  reverse-current  air 
classifier  by  the  Ilardinge  Company,  of 
York,  Pa.,  for  use  in  connection  with 
its  connical  ball  mill.  Maintainance  of 
unusual  accuracy  in  product  fineness  and 
greater  mill  capacity  is  said  to  be  a 
feature  of  the  unit. 

.\  new  weight  control  for  dry  material 
was  shown  by  the  Toledo  8cale  Company, 
Tededo,  Ohio.  The  unit  is  called  the 
Totalizer,  or  weight  indicator,  and  may 
be  installed  with  any  belt  conveyor  sys¬ 
tem  to  measure  material  into  or  out  of 
storage;  between  processes  or  depart¬ 
ments  or  in  some  cases  to  proportion 
two  or  more  materials  automatically  and 
continuously.  The  principle  of  operation, 
involving  the  two  variables  (1)  belt 
loading  per  unit  length  and  (2)  rate  of 
belt  travel,  is  adjusted  by  au  electrical 
device  known  as  the  Belt  Speed  Com- 
jiensator  which  detects  any  changes  in 


Brown  Pneumatic  telemeter 


belt  speed  and  jirojects  those  variations 
into  the  Totalizer.  The  Totalizer  is  said 
to  combine  automatically  or  multiply  the 
two  variables  automatically  and  trans¬ 
late  them  into  motion  in  the  counter  on 
the  face  of  the  Totalizer  unit.  The 
weight  indicator  (Totalizer)  is  connected 
by  wiring  and  can  lie  placed  near  the 
weighing  scale  or  may  be  installed  in  the 
mill  office,  permitting  the  reading  of  ton¬ 
nage  without  going  directly  to  the  mill. 

For  electrostatic  separations  and 
cleaning  or  grading  of  ores  and  minerals 
the  Separations  Engineering  Corpora- 
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with  needles 


6as 


-electrode  v 


Feed 


I — Rotor 


Dividing  knife  edge 


tion,  110  East  42d  St.,  New  York,  N.  Y., 
displayed  a  new  unit  called  the  Electro¬ 
static  Separator,  manufactured  by 
Sutton,  Steele  &  Steele,  Inc.,  Dallas,  Tex. 
Feed,  such  as  rutile,  fluorspar,  sheelite, 
pyrite,  or  mica,  is  heated  and  discharged 
from  a  hopper,  and  as  it  passes  a  posi¬ 
tive  electrode  carrying  a  multitude  of 
needle  points  charged  to  a  high  voltage, 
the  particles  become  positively  charged 


Schneible 

Junior 

dust 

collector 


and  drop  onto  a  rotor,  where  some  parti¬ 
cles  lose  their  charge  more  quickly  than 
others.  Particles  retaining  a  longer 
charge  cling  to  the  rotor  and  are  carried 
farther  than  other  particles  which  are 
induced  to  lose  their  charge  by  a  nega¬ 
tively  charged  glass  tulte  containing  a 
suitable  gas.  A  new  type  of  magnetic 
separator  was  exhibited  by  the  S.  G. 
Frantz  Company,  Ifil  Gran«l  Street,  New 
York,  N.  Y.  'ITie  device  is  said  to  re¬ 
move  iron  contamination  caused  even 
by  feebly  magnetic  and  very  fine  parti¬ 
cles  in  suspension  in  liquids.  The  manu¬ 
facturer  .states  that  particles  of  ilmenite 
at  least  as  small  as  one  micron  in  dia¬ 
meter  have  been  caught  by  the  Ferro 
Filter.  The  (fesign  of  the  equipment  is 
said  to  be  based  on  a  new  application 
of  the  physical  laws  of  the  interaction  of 
mechanical  and  magnetic  forces  on  small 
particles  in  a  viscous  medium.  The  mag¬ 
netized  [(articles  are  caught  on  a  series 
of  screens  which  can  be  removed  and 
cleaned  when  necessary. 

The  Newark  Wire  Cloth  Conqiany. 
Newark,  N.  J.,  demonstrated  its  End- 
Shak  testing  sieve  shaker,  a  device  which 
gives  a  combined  recijirocating  and  turn¬ 
ing  motion  to  the  several  screens  it  holds. 
A  set  of  small  hand  sieves  which  stack 
into  a  pile  small  enough  to  be  con¬ 
veniently  carried  in  a  hand  bag  was  also 
shown.  Another  new  set  nests  the  sieves 
one  within  the  other  so  the  entire  group 
occupy  space  little  more  than  a  single 
screen. 

Equipment  for  se[iaration  of  solids 
from  liquids  and  devices  of  clarification 
were  well  represented.  A  wire-wound 
filter  arranged  for  automatic  backwash¬ 
ing  with  a  portion  of  the  clean  fluid  was 
shown  by  the  Ciiiii  Engineering  Cor[>or- 


Cuno  back- 
washing  filter 


ation,  Meriden.  Conn.  Its  principal  field 
is  in  the  removal  of  abrasive  particles 
from  liquids,  as  water  and  heavy  oils 
and  greases.  Cleaning  of  the  filter  is 
accomplished  by  a  motor  slowly  revolv¬ 
ing  the  filter  cartridge,  so  that  each  por¬ 
tion  of  the  surface  passes  momentarily 
over  the  backwash  nozzel  supplieii  with 
clean  liquid  under  pressure.  Among  filter 
aids,  the  Dicalite  Company,  of  New 
York,  demonstrated  three  new  aids, 
Dicalite  20,  40,  and  4.200.  In  addition 
to  the  customary  fabric  and  woven-wire 
media,  filter  cloth  woven  of  glass  was  on 
display.  The  Filter  Media  Corporation, 
Irvington-on-the-Hudson,  N.  Y.,  and 
Owens  Illinois  Glass  Company,  recently 
announced  a  cloth  that  is  100  [>er  cent 
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ments  the  Bailey  Meter  Company  of 
Cleveland,  displayed  its  new  Synchro- 
Meter.  This  is  an  electrical  transmission 
system  for  indicating,  recording,  and 
integrating  such  factors  as  flow  rate, 
pressure,  temperature,  liquid  level,  and 
draft  at  distant  points,  that  may  be 
recorded  on  several  receivers  from  one 
transmitter.  The  Brown  Instrument  Com- 
])any,  of  Philadelphia,  displayed  a  new 
j»neumatic-control  transmission  system, 
that  indicates  temperature,  pressure,  flow 
and  liquid  level  that  may  be  indicated, 
recorded,  and  controlled  remotely.  This 
unit  requires  no  motor  and  is  sjiid  to  be 
applicable  where  Are  or  explosion  hazard 
exists.  Meters  employing  the  Pyrex  glass 
metering  floats  for  the  first  time  were 
demonstrated  by  the  Fischer  &  Porter 
Company,  of  Philadelphia.  For  flue-gas 
analysis  the  Leeds  &  Northrup  Company, 
of  Philadelphia,  displayed  its  improved 
recording  instruments.  The  new  CO, 
recorder  operates  on  alternating  current, 
employing  a  new  saturated  gas  cell. 


ELECTROSTATIC  PRECIPITATOR  manufactured  by  the  Weatinghouse  Electric  &  Manu¬ 
facturing  Company  installed  in  a  large  office  building  in  Chicago.  Dust-laden  air 
enters  on  the  left  ond  passes  through  the  precipitator  viewed  on  the  right.  Particles  of 
dust  become  electrically  charged  and  are  deposited  on  the  screen,  and  the  air  passes 
on  clean.  Experiments  involving  a  similar  principle  are  imder  way  at  gold  mines  in 
South  Africa  for  collecting  dust  underground.  See  page  92. 


Direct  Reversing  Diesel 
Locomotive 

A  DIESEL  LOCOMOTIVE  for  heavy- 
duty  haulage,  that  is  started,  stopped, 
and  reversed  in  direction  by  means  of  a 
simple  hand  wheel,  was  recently  supplied 
in  England  by  Messrs  Robert  Stephen¬ 
son  &  Hawthorns,  Ltd.,  Newcastle,  Eng¬ 
land.  In  addition  to  the  hand  w-heel,  the 


glass,  that  is  so  well  woven  that  it  throat  while  the  clean  air  discharges 

functions  as  any  filter  cloth  woven  from  through  an  expanding  tube.  Dust-control 
cotton,  wool,  or  metal.  It  is  said  to  devices  for  small  installations  were 

withstand  temperatures  up  to  500  deg.  demonstrated  by  the  new  Junior  Multi- 
F.  (E.4'M.J.  Sept.,  1937).  A  new  back-  Wash  dust  collector,  shown  by  Claude 
ing  and  supporting  fabric  for  dust  B.  Schneible  Company,  Chicago,  Ill. 
collector  bags  and  filter  cloths  known  In  the  field  of  process-control  instru- 
as  Interwoven  Spiral  Matrix  Fabric  was 
shown  by  Korb-Pettir  Wire  Fabrics  & 

Iron  Works,  Philadelphia,  Pa. 

In  the  field  of  dust  collection  the 
Westinghouse  Electric  &  Manufacturing 
Company  exhibited  a  unit  that  employs 
a  small  vacuum-tube  power  pack  that 
is  said  to  be  designed  for  dust-collecting 
efficiencies  as  high  as  99  per  cent  by 
weight  to  remove  particles  as  small  as 
g  micron.  The  smelting  field  is  said  to 
be  under  investigation  by  the  manu¬ 
facturer  to  determine  if  this  equipment 
may  be  applicable  for  collecting  valu¬ 
able  mineral  dusts  now  collected  in  bag- 
houses.  The  Bowen  Research  Corpora¬ 
tion,  Garwood,  N.  J.,  exhibited  a  venturi 
primary  dust  collector.  Dust-laden  air 
enters  a  scroll,  where  it  is  given  a  rota¬ 
tional  velocity  so  that  the  dust  is  con¬ 
centrated  on  the  outer  surface  of  the 
catering  cone  of  the  venturi.  The  dust 
passes  through  an  annular  slot  at  the 


Marion  Excavators  ior  1938 


THE  MARION  Steam  Shovel  Company, 
Marion,  Ohio,  announces  its  new  1938 
line  of  excavators  which  are  said  to  com¬ 
bine  an  abundance  of  speed  for  high 
yardage  with  precision  control  over  every 
machine  movement.  The  new  line  consists 
of  excavators  in  the  li,  IJ,  1|,  2  and  2J 
cu.yd.  class.  New  and  major  features 
are  said  to  include  self-cleaning,  non¬ 
binding  crawlers  of  exceptional  length 
and  width,  large-diameter  supporting 
axles,  “live”  roller  circles  between  upper 
and  lower  frames  for  even  load  distribu¬ 
tion,  anti-friction  bearings  at  all  major 
points,  large  diameter  rotating  clutches, 
and  independent  chain  crowd.  Maxi¬ 


mum  operating  speed  is  secured  with  a 
proper  balance  of  machinery  units,  con¬ 
veniently  arranged  operating  levers ; 
clear  vision  of  operator,  and  by  easily 
actuated  large-diameter  clutches. 

Low  maintenance  has  also  been  given 
its  due  share  of  consideration  in  the  de¬ 
sign  of  these  new  excavators  according 
to  the  manufacturer.  Propelling  gears 
are  sealed  against  dirt  and  operate  in 
oil;  chain  drive  is  said  to  reduce  wear 
on  propelling  sprockets  to  a  minimum; 
the  least  number  of  wearing  parts  are 
used,  with  no  propelling  power  trans¬ 
mitted  through  the  rear  axles  to  cause 
wasted  energy. 


New  Bailey 
Synchro-Meter 
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The  picture  shore  shows  s  Sauerman 
Slackline  Cableway  digging  gravel  from 
deep  under  water  and  lifting  the  gravel 
to  the  top  of  a  screening  plant,  nils 
machine  digs,  carries,  lifts  and  dumps 
in  a  rapid,  continuous  movement,  con¬ 
trolled  by  one  operator. 


Several  hundred  varied  ways  of  using  Sauerman  machines 
are  illustrated  and  described  from  actual  field  data  in  our 
new  Catalog  18.  Write  for  your  copy  of  this  catalog  now. 

SAUERMAN  BROS.,  484  S.  Cliitoi  St..  CHICABO 


Above  Is  illustrated  one  method  of 
utilizing  a  Saoerman  Drag  Scraper  fOr 
storing  and  reclaiming  coal.  oie.  tan- 
Inga.  etc.  There  are  numeioaa  other 
ways  of  adapting  this  etmipmeat  to 
grcond  storage  and  indoor  storage  of 
rarlows  saaterisK 
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In  the  Sauerman  line  of  Drag  Scraper\  Slackline  Scrapers 
and  Cableway  Excavators  there  are  machine*  of  both  large 
and  small  capacity  for  Open  Pit  Mining,  Placet  Mining, 
Slushing,  Stockpiling,  etc.,  etc. 
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engine  is  eqnijipetl  with  n  speeder  lever, 
which,  throngli  :i  governor,  controls  the 
speed  of  the  engine.  These  controls  are 
duplicated  on  each  side;  therefore,  the 
locomotive  can  he  driven  from  either 
side.  The  engine  is  a  Orosslev  scavange- 
pnmp  diesel  titted  with  detachable  liners 
and  it  develojies  110  b.h.p.  in  four  cvlin- 


ders  at  dOO  r.p.m.  The  feature  of  the 
locomotive  is  the  (luick  reversal  which 
it  is  said  to  give  bv  compressed  air. 
When  compressed  air  is  first  admitted 
to  the  cylinder  the  starting  torque  is 
greater  than  the  full  speed  torque  of  the 
engine.  The  manufacturer  says  that  the 
engine  can  be  reversed  from  one  direc¬ 
tion  of  rotation  to  the  other  in  less  than 
two  seconds.  The  wheels  are  3  ft.  1  in. 
in  diameter  and  the  wheel  base  is  fi  ft. 
Original  starting  air  for  the  Crossley 
jiower  unit  described  in  the  foregoing  is 
suj»plied  by  an  auxiliary  jietrol-paraffin 
compres.sor  carried  on  the  front  end  of 


the  locomotive  frame.  Starting  air  after 
the  initial  start  is  sujijtlied  by  a  built-in 
eomjuessor  driven  from  the  engine  crank¬ 
shaft.  Air  storage  bottles  are  carried  in 
front  of  the  casing  and  coupled  to  the 
manifold  and  valves  by  suitable  pijiiug. 
The  engine  cotdiug  is  provided  by  a 
centrifugal  pump  and  sectional  element 


Serck  radiator  with  a  belt-driven  fan. 

The  drive  from  the  engine  is  said  to 
be  taken  through  a  Vulcan-Sinclair  trac¬ 
tion-type  hydraulic  coupling  having  in¬ 
ternal  reservoir  and  transfer  tubes.  This 
coupling  is  bolted  to  the  engine  flywheel 
and  is  arranged  to  drive  the  two-speed 
epicycle  gear  box  through  a  cone  ring 
flexible-type  coupling.  The  epicyclic 
gear  box  is  fitted  with  an  external  con¬ 
tracting  brake  for  first  gear  and  a  multi¬ 
plate  lubricated  friction  clutch  for  the 
top  gear,  giving  the  locomotive  speeds 
of  3  and  6  m.p.h.  The  gear  box  has 
four  sets  of  planet  wheels  on  each  train. 


Westinghouse  straight  air  brake  equip¬ 
ment  is  fitted  and  arranged  to  take  air 
through  reducing  valves  from  the  en¬ 
gine  starting  bottles.  The  main  fuel 
tank  is  carried  in  the  cab  and  fitted  with 
communications  to  the  engine  scavenge 
air  manifold  to  provide  the  necessary 
pressure  to  the  feed  punqis.  'I'he  fuel 
tank  has  a  capacity  of  4;")  gal. 


BULLETINS 


KdihUmI  Mica.  (.'oiitiiieiitiil  Id.-iiiKiiid 
Fitire  Co.,  Newark.  I>el.,  lias  issued  deserip- 
tiv(‘  IxKiklet  illustratina-  maiiiifaeture  of 
.Miealioiid,  an  insulating:  material  for  vari¬ 
ous  industrial  uses. 

Treiiclila.v  aiul  Kurula.v  t'ables.  (!(  neral 
Cable  Corporation,  lliU  la“xina:ton  .\ye.. 
New  York,  N.  Y.  Itooklet  des<-ribes  fea¬ 
tures  of  cables  used  for  direct  eartii  instal¬ 
lation.  I’l).  17. 

.Merelir.v  Contacts.  .leffi'rson  Kleetric 
Company.  Itellwood.  111.  Catalo;:  371.MT 
illustrates  and  ileserilies  tlu>  inannfm-turer's 
line  of  Ferro-’rnbe  Mercury  Contai-ts.  I’p.  It. 

WuKon  Drill.  1  njrersoll- Uand  Co.,  11 
Uroatlway.  .New  York.  N.  Y.  Kulletin 
•.ilTi.t  A.  describes  and  illustrates  features 
of  tlie  F.M  wafTon  drill.  I’p.  3. 

WebliiiK.  Hobart  Itrotliers  Co..  Troy. 
Oliio.  Cataloj:  called  “.\rc  Webliii}:"  tells 
about  weldinj:  with  tlie  manufacturer's  new 
40-v(dt  simplilied  arc  welder.  I’p.  'A't. 

Core  Drill.  10.  .1.  I.on>;year  Co..  Fosliay 
Tower.  .Minneapolis.  .Minn.  Hulletin  oS  de¬ 
scribes  tlie  air-  or  steam-driven  Longyear 
I'tJ  upright  diamond  core  drills.  I’p.  4. 
Itiilletin  .70  describes  tlie  junior  air  dia¬ 
mond  core  drill.  I’p.  7. 

Kinociilar  .Microscopes.  Itaiiscli  &  Lomb, 
Kocliester,  N.  Y.  Catalog  1)17  is  devoted 
to  wide-fleld  binocular  microscopes  appli¬ 
cable  for  study  in  mineralogy  and  metal- 
lur;:y.  I’p.  12. 

Insulation.  .lohns-Manville.  22  East  4Uth 
St..  New  York,  N.  Y.  CataloK  1N-.")A  con¬ 
tains  information  on  tlie  sheet,  block,  and 
pipe  insulations  a  tdcli  the  manufacturer 
has  developed  for  service  on  various  types 
of  lieatetl  and  refrigerated  eijuipment  in 
industry.  I’p.  32.  Industrial  Products 
Cataloj:'  contains  information  and  recom¬ 
mendations  on  hijrh-  and  low-temperature 
insulations  for  industrial  purposes.  I’p.  64. 

Classifier.  Nordberg  Mfg.  Co..  Milwau¬ 
kee,  Wls.  Bulletin  76  describes  the  manu¬ 
facturer's  new  cone  and  bowl  classifiers. 
I’p.  11. 

Mine  Fans.  Kelvin  &  Wilfrid  O.  White 
Co..  IK)  State  St.,  Boston,  .Mass.  American 
distributors  of  Therotank,  Ltd.  (Glasgow. 
Scotland).  Mine  and  tunnel  ventilation 
fans  described  in  Bulletin  M-1.  Pp.  11. 

Welghtometer.  Merrick  Scale  Mfg.  Co.. 
Passaic,  N.  .1.  Bulletin  373  describes  and 
illustrates  the  company’s  weightometers 
ami  includes  diagrams  of  conveyor  arrange¬ 
ments  with  weightometers.  Pp.  21. 


INDUSTRIAL  NOTES 


Felix  Kwast,  connected  with  the 
engineering  department  of  the  Kimball 
Krogh  pump  division  of  Victor  Equip¬ 
ment  Company  for  the  past  year,  has 
been  appointed  chief  engineer,  with 
head()uarters  at  the  Los  Angeles  plant 
iind  hydraulic  laboratory. 

The  Falk  Corporation  announces  the 
apimintmeut  of  The  Transmission  Eu- 
giueering  Company,  116  New  Mont¬ 
gomery  St.,  Sjin  Fr.ancisco,  as  its  repre¬ 
sentative  in  northern  (’aliforni.a.  Tliis 
office  will  be  in  charge  of  A.  Pedersen. 

Morris  Machine  'Works  of  Bjildwins- 
ville,  X,  Y.,  announces  the  :i[)|K)intment 
of  the  Lang  Com|)any  as  its  representa¬ 
tive  in  Salt  Lake  City,  with  ottices  at 
‘2()7  West  First  South  St.  The  L.aug 
company  will  hiindle  s;iles  of  Morris 
centrifug;il  pum|i8  and  hydraulic  dredges 
in  that  locality. 


Rock  dust,  sand,  or  clay  may  be  used  in  the  small  hopper  on  the  right,  which  discharges 
the  material  on  a  small  vibrating  feeder  below.  Material  is  conveyed  into  the  dummy 
bags  suspended  at  the  left.  This  convenient  dummy  making  device  for  blasting  is  said 
to  have  a  capacity  of  SOO  to  600  l%xl8-in.  dummies  per  hour,  and  is  manufactured  by 
the  Tamping  Bag  Company,  Mount  Vernon,  Ill. 


m 
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Drilling  With  Detachable  Bits— II 

The  Practice  at  Certain  Western  Mines 


PART  I  of  this  paper,  published 
in  the  November  issue,  began 
the  discussion  of  the  practice 
in  regard  to  use  of  regular 
drill  steel  and  detachable  bits  at  eight 
mines  not  covered  in  the  three  other 
reports  prepared  by  the  same  author 
and  previously  issued  by  the  United 
States  Bureau  of  Mines,  The  present 
installment  continues  the  description 
of  the  practice  at  ‘‘Western  Mine 
No.  1”  and  begins  the  discussion  of 
that  at  “Western  Mine  No.  2.” 

Western  Mine  No.  I 
{Continued  from  page  104  of  Novem¬ 
ber,  1937,  issue) 

The  shank  end  of  the  l^-in.  rod  is 
heated  to  1,800  deg.  F.  for  forging, 
normalized  by  reheating  to  1,600  deg. 
F.,  and  cooled  in  the  open  atmos¬ 
phere.  In  the  event  that  the  hole  in 
the  steel  is  undersize,  the  rod  is  re¬ 
heated,  punched,  and  forged  to  size. 
The  rod  is  again  normalized  by  heat¬ 
ing  it  to  1,600  deg.  F.  and  cooling  it 
in  the  open  atmosphere.  The  end  is 
then  heated  through  a  length  of  |  in. 
to  1,450  deg.  F.  and  quenched  in 
water  to  a  depth  of  ^  in.  When  the 
color  above  the  water  line  has  dis¬ 
appeared  from  view,  the  steel  is  with¬ 
drawn  from  the  water  and  polished 
with  emery  cloth  fastened  on  a  wooden 
stick.  After  this  buffing,  when  the  dark 
purple  color  reaches  the  end  of  the 
steel,  it  is  quenched  in  oil  until  cold. 
The  steel  rod  rests  on  a  screen  rack, 
2^  in.  from  the  bottom  of  the  quench¬ 
ing  tank.  Each  shank  is  file-tested 
before  use. 

The  thread  end  of  the  |-in.  quarter- 
octagon  steel  is  heated  throughout  a 
distance  of  1^  in.  from  the  end  of 
the  rod  at  1,800  deg.  F.  for  upsetting. 
Two  heats  usually  are  required  for 
this  work.  Any  surface  irregularities 
are  removed  by  grinding.  Normalizing 
is  accomplished  by  heating  to  1,600 
deg.  F.  and  cooling  in  the  open  atmos¬ 
phere.  After  the  threads  are  cut,  the 
rod  is  again  normalized.  An  overlap¬ 
ping  quenching  heat  is  given  at  1,540 
deg.  F. 

The  shanks  on  the  |-in,  quarter- 
octagon  steel  are  plain  and  are  not 
forged.  After  normalizing  at  1,600 
deg.  F.,  they  are  hardened  in  the 
same  manner  as  the  shanks  on  the 
li-in.  rods.  For  the  l-in.  hexagon  steel, 
a  similar  treatment  is  given,  except 
that  a  collar  is  forged  on  the  shank. 

Each  miner  is  furnished  one  set  of 
rods.  These  rods  may  be  exchanged 
at  an  underground  tool  house  when¬ 
ever  replacement  becomes  necessary. 


An  experienced  miner  facilitates  the 
removal  of  the  bit  from  the  rod  by 
keeping  the  compressed  air  on  the 
machine  for  a  moment  after  he  starts 
extracting  the  steel  from  the  hole  and 
by  unscrewing  the  bit  immediately 
after  removing  the  drill  steel  from 
the  machine. 

The  loss  of  detachable  bits  is  ap¬ 
proximately  1.5  per  cent  of  the  num¬ 
ber  issued.  No  especial  trouble  has 


Table  I — Shop  Costs  for  Detach¬ 
able  Bits,  Western  Mine  No.  1 

Num-  Cost  Cost 

ber  Cost  per  per 

of  per  Bit  Foot 

Units  Unit  Dulled  Drilled 

Bits 

Total  Regrinding  5,362  .  $0.0.362  . 


Total .  5.362$0.03.50  0.0280  . 

Labor .  5,362  0.0325 

New  wheels...  5,362  0.0025 
Hardening 

Total .  5,362  0.0103  0.0082  . 

Labor .  5,362  0.0099 

Supplies .  5,362  0.0004 

Rods 

Total  forging 
shanks  and 

thread  end.  216  0.0177 

Total .  216  0.2563  0.0103  . 

Labor .  216  0.2563 

Supplies .  216 . 

Threading .  216  0.1634  0.0066  . 

Repairing  unplug¬ 
ging  and  straight¬ 
ening  .  25  0.2132  0.0008  . 

Total .  0.0539  $0.0060 


Table  II — Comparison  oi  Pene- 


tration.  Western 

Mine 

No.  1 

Regular 

Detach- 

Steel 

able 

Bits 

Number  of  machine-shifts . . . 

46 

16 

Feet  drilled. . . . 

2,589 

1,856 

Bits  dulled . 

1,288 

208 

Feet  per  bit  dulled . 

2.01 

8.92 

Feet  drilled  per  machine  shift 

56.28 

116.00 

Table  III  —  Average  Transporta¬ 
tion  and  Shop  Costs,  Western 
Mine  No.  1 


Cost  Cost 

per  per 

Bit  F  oot 

Dulled  Drilled 

Transportation  (exclusive  of 

miner’s  time) .  $0.0420  $0.0209 

Shop  cost,  sharpening  (exclusive 
of  new  steel  or  steel  replace¬ 
ments) .  0.0516  0.0257 

Total  transportation  and  shop.. .  0.0936  0.0466 


been  experienced  with  the  rock  crush¬ 
ers  at  the  head  of  the  mill  because 
there  is  an  occasional  bit  in  the  feed. 

Based  on  a  record  of  the  circulation 
of  drill  steel  over  a  five-month  period, 
the  service  ratio  of  regular  drill  steel 
to  drill  rods  for  detachable  bits  is 
1  to  57.  This  means  that  in  a  given 
time  the  number  of  uses  for  a  rod 
carrying  detachable  bits  is  57  times 
greater  than  that  for  a  piece  of  reg¬ 
ular  drill  steel.  Thus,  it  is  to  be 
noted  that  more  than  a  year’s  normal 


service  for  a  piece  of  regular  steel 
is  crowded  into  one  week  for  a  rod 
with  detachable  bits.  The  actual  num¬ 
ber  of  rods  in  servuce,  including 
spares  and  other  reserves,  is  11.5  per 
cent  of  the  number  of  pieces  of  reg¬ 
ular  drill  steel  formerly  in  service  for 
the  same  number  of  operating  machine 
drills.  The  transportation  ratio  or 
the  weight  of  detachable  bits  and 
rods  compared  to  the  weight  of  reg¬ 
ular  drill  steel  required  for  the  same 
number  of  operating  machine  drills 
is  1  to  24.  Or  translated  into  per¬ 
centage,  the  use  of  detachable  bits  has 
effected  a  reduction  of  95.85  per  cent 
in  the  total  weight  of  steel  transported. 

Comparative  Performance  and  Costs 
— Average  cost  per  machine-shift  for 
operating  all  drills  using  detachable 
bits  is  $3.57.  The  drills  are  prin¬ 
cipally  jackhammers,  with  some  stop- 
ers  and  drifters.  Cost  includes  com¬ 
pressed  air,  which  averages  25,000 
cu.ft.  per  machine-shift,  pipe  lines, 
machine  repairs,  drill  steel,  bits,  and 
transportation  of  rods  and  bits,  but 
excludes  labor  in  drilling.  Drill-shifts 
used  in  compiling  the  above  cost  total 
245,000.  Using  116  ft.  drilled  ^r 
machine-shift,  the  total  cost  exclusive 
of  labor  in  drilling  is  $0,031  per  foot 
drilled.  The  purchase  price  for  new 
detachable  bits  amounts  to  $0.0475  per 
bit  dulled,  or  $0.0053  per  foot  drilled. 

Detailed  shop  costs  for  detachable 
bits,  taken  from  a  representative 
month  in  1936,  are  given  in  Table  I. 

Records  for  April,  1935,  showed 
that  the  penetration  of  the  detachable 
bit  for  each  use  was  4.44  times  that 
of  the  cyanide-treated  conventional  bit 
on  regular  drill  steel.  Details  of  this 
test  are  given  in  Table  II. 

A  five-months’  average  for  trans¬ 
portation  and  shop  costs  for  conven¬ 
tional  bits  on  regular  drill  steel  was 
$0.0466  per  foot  drilled.  Details  are 
given  in  Table  III.  , 

Although  costs  for  drilling  with 
conventional  and  with  detachable  bits 
have  not  been  segregated  in  such  a 
manner  as  to  permit  the  comparison 
of  all  the  details,  there  is  a  marked 
reduction  in  the  total  cost  per  foot 
of  drilling  through  the  use  of  detach¬ 
able  bits. 

United  Verde  Extension  Mining 
Company,  Jerome,  Anc. 

Summary — Through  a  wide  range 
of  drilling  conditions,  the  detachable 
bit  has  increased  the  number  of  feet 
drilled  per  bit  as  well  as  the  drilling 
speed  and  has  reduced  the  cost  of 
nipping.  The  diminished  scale  of  op- 
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erations  and  the  large  stock  of  regular 
drill  steel  have  retarded  the  adoption 
of  detachable  bits  throughout  the  en¬ 
tire  mine.  Complete  costs  to  compare 
detachable  bits  with  conventional  bits 
are  not  available  at  present. 

Rocks  Drilled — The  rocks  drilled 
are  silicified  gossan,  diorite,  green¬ 
stone,  schist,  and  porphyry.  A  variety 
of  drilling  conditions  is  encountered, 
from  occasional  sticky  ground  through 
irregular  seamy  areas  to  hard  and 
abrasive  rock. 

Operating  Practice  —  The  cylinder 
diameters  of  the  machine  drills  in 
service  are  as  follows :  Drifters,  3^  in. ; 
jackhammers,  2^  in.,  hand-rotated 
stopers,  2^  in.;  and  automatic  rotated 
stopers,  2ii  in.  Anvil  blocks  are  used 
in  stopers  only.  There  is  one  oper¬ 
ator  per  machine.  The  air  pressure 
is  100  lb.  per  square  inch  at  the  com¬ 
pressor  and  from  80  to  90  lb.  at  the 
drill. 

Three  sections  of  drill  steel  are  in 
use — viz.,  l^-in.  hollow  ground  with 
lugged  shanks  for  drifters,  |-in.  hol¬ 
low  quarter-octagon  with  plain  shanks 
for  stopers,  and  J-in.  hollow  hexagon 
with  collared  shanks  for  jackham¬ 
mers.  The  bits  are  the  four-point 
type  with  an  angle  of  90  deg.  between 
cutting  faces  and  with  double  clear¬ 
ance  tapers  of  5  deg.  and  14  deg. 
The  gage  change  is  ^-in.  on  a  drill 
run  of  18  to  24  in.  Most  bits  have 
a  central  hole,  but  a  few  bits  for  use 
in  sticky  ground  have  a  side  hole. 

Bits  are  forged  at  an  estimated 
1,800  deg.  F.  and  are  reheated  to 
1,500  deg.  F.  for  hardening.  They 
are  quenched  in  water. 

The  shanks  are  subjected  to  a  forg¬ 
ing  heat  of  1,800  deg.  F.  and  are 
cooled  in  the  open  air.  The  ends  are 
then  reheated  to  1,600  deg.  F.  through 
a  distance  of  2  in.  and  after  treating 
with  a  hardening  compound  are 
quenched  in  oil. 

Conventional  Bits — ^With  conven¬ 
tional  bits  on  regular  steel  approxi¬ 
mately  1.5  ft.  are  drilled  per  bit 
dulled.  The  feet  drilled  per  machine- 
shift  in  drifts  and  crosscuts  varies 
from  60  to  70,  depending  upon  the 
ground,  whereas  in  stopes  it  is  about 
50.  Drill  holes  average  5.5  ft.  in 
depth. 

The  sharpening  shop  is  on  the  sur¬ 
face  near  the  collar  of  the  supply 
shaft.  Its  equipment  comprises  the 
following:  2  oil-burning  furnaces  for 
forging  heat,  1  oil-burning  furnace 
for  hardening  heat,  2  machine  sharp¬ 
eners,  2  punches,  2  portable  steel  rack 
supports,  2  sliding  steel  racks  at  fur¬ 
naces,  1  double  emery  wheel,  1  air 
hammer,  2  anvils,  1  forge,  2  quench¬ 
ing  tanks,  and  various  small  tools. 
High-pressure  air  from  the  mine  com¬ 
pressed-air  mains  is  used  in  the  fur¬ 
naces.  The  steel  drills  are  loaded  on 
special  cars,  which  run  on  rails  through 
one  portion  of  the  shop  and  on  steel 
turnsheets  through  the  remainder. 


Dull  steel  from  the  mine  is  placed  in 
bins  along  the  walls  of  the  shop.  Sharp 
steel  is  loaded  directly  from  the 
quenching  trough  into  the  special 
steel  cars.  These  are  constructed 
with  compartments  formed  by  metal 
dividers  so  that  the  drill  steel  stands 
vertically  in  the  car.  Underground, 
the  nippers  push  the  steel  cars  from 
the  shaft  stations  to  distributing 
points,  whence  the  miners  carry  tb^o 
steel  to  the  working  faces.  The  nip¬ 
pers  collect  the  dull  steel  at  the 
face. 

With  an  output  of  300  pieces  of 
drill  steel  per  day,  two  men  are  re¬ 
quired  in  the  shop  for  unloading, 
sorting,  cleaning,  sharpening,  harden¬ 
ing,  and  loading.  The  total  shop 
cost  per  bit  sharpened,  including  steel 
loss,  is  estimated  to  be  $0.10. 

Detachable  Detachable  bits  are 

used  principally  in  development 
through  schist  and  in  stopes  where 
the  nipping  cost  is  high.  Short  time 
studies  have  indicated  a  greater  num¬ 
ber  of  feet  drilled  per  bit  and  a 
higher  drilling  speed  than  with  regu¬ 
lar  drill  steel.  As  yet,  no  actual  op¬ 
erating  data  are  available  for  com¬ 
plete  detailed  comparisons.  On  the 
present  diminished  scale  of  operations, 
there  is  a  comparatively  large  quan¬ 
tity  of  regular  drill  steel  on  hand, 
which  has  tended  to  retard  the  adop¬ 
tion  of  detachable  bits  throughout  the 
entire  mine. 

A  Homemade  Grinder 

Detachable  bits  are  reground  on  a 
homemade  machine  by  the  rock-drill 
repairman  in  his  shop  adjoining  the 
collar  of  the  shaft.  The  bit  grinder 
consists  of  a  double  emery  wheel  with 
a  12-in.  forming  wheel  and  a  10-in. 
gaging  wheel.  A  guide  for  the  bit 
holder  was  developed  by  cutting  a 
2-in.  pipe  in  half,  longitudinally, 
through  a  length  of  5  in.,  and  by 
welding  one  of  these  pieces  to  a  post 
supported  by  the  tool  rest  supplied 
with  the  original  equipment.  The 
trough  thus  formed  was  sloped  at  an 
angle  of  14  deg.  from  the  horizontal 
and  was  notched  at  its  lower  end  to 
conform  to  the  bevel  of  the  wheel. 
Two  lugs,  i  X  i  X  1  in.,  were  welded 
near  the  upper  end  of  the  pipe  to 
maintain  the  bit  holder  in  alignment. 
The  bit  holder  itself  was  simply  a 
short  shank  of  jackhammer  steel,  onto 
which  the  bit  was  screwed. 

Drill  steel  for  use  with  detachable 
bits  is  |-in.  hexagon  and  |-in.  quar¬ 
ter-octagon.  The  bits  are  four-point 
with  side  hole.  There  are  four  re¬ 
grinds  or  6ve  uses  per  bit.  About 
ten  bits  are  dulled  per  day.  Bits  are 
resharpened  at  the  rate  of  6fteen 
per  hour.  One  sharpening  wheel  will 
grind  1,000  bits.  Detachable  bits  ai’e 
not  reforged  nor  rehai’dencd  at  this 
property.  New  bits  purchased  aver¬ 
age  50  per  month. 

In  reconditioning  rods,  the  thread 


is  heated  to  an  estimated  1,800  deg. 
F.  and  upset  in  a  machine  sharpener. 
Threads  and  shoulder  are  cut  in  a 
bolt  machine  with  a  special  set  of 
dies.  After  heating  to  approximately 
1,450  deg.  F.  and  sprinkling  with  a 
hardening  compound,  the  thread  end 
is  quenched  in  oil  until  cold.  The 
shank  end  is  given  heats  for  forging 
and  hardening  that  correspond  to 
those  mentioned  in  the  foregoing. 
Total  rod  breakage  is  less  than  1 
per  cent. 

Bits  are  exchanged  by  the  miners 
on  the  surface  at  the  sharpening  shop. 
The  bit  carrier  is  a  simple  wire  loop. 
There  have  been  no  broken  bits,  and 
the  percentage  of  bits  lost  is  negli¬ 
gible. 

Western  Mine  No.  2 

Summary — Detachable  bits  are  used 
exclusively  in  driving  drifts,  and  con¬ 
ventional  bits  are  used  in  stoping, 
raising,  and  shaft  sinking.  The  large 
number  of  hand-rotated  stopers  in 
service  has  prevented  the  use  of  de¬ 
tachable  bits  in  stoping  and  raising. 

To  overcome  this  limitation,  an  ex¬ 
periment  is  being  conducted  for 
adapting  detachable  bits  to  hand- 
rotated  stopers  by  means  of  a  ratchet 
in  the  fronthead,  but  the  results  are 
not  yet  conclusive. 

Because  of  the  distinct  separation 
of  the  two  systems  of  drilling,  operat¬ 
ing  data  are  not  available  for  detailed 
comparisons.  Notwithstanding  the 
fact  that  the  shop  cost  of  forging 
conventional  bits  on  regular  drill  steel 
is  less  than  the  purchase  price  of 
detachable  bits  plus  the  cost  of  re¬ 
grinding,  the  advantage  in  the  cost 
per  foot  drilled  appears  to  be  with 
the  detachable  bits  because  of  the 
large  savings  in  transportation  ex¬ 
pense  and  the  reduction  in  the  loss  of 
steel. 

Rocks  Drilled — Rocks  drilled  are 
principally  diabase,  sulphide  ore,  and 
some  sediments.  Because  these  vary 
from  hard  to  soft,  there  is  a  variety 
of  drilling  conditions,  although  there 
is  no  sticky  drilling.  The  siliceous, 
massive  sulphides  are  especially  abra¬ 
sive. 

Operating  Practice — The  diameters 
of  the  cylinders  of  the  machine  drills 
now  in  use  are  as  follows:  Drifters, 
3  and  3^  in. ;  hand-rotated  stopers, 
2|  in.;  jackhammers,  2^  and  2|  in. 
Drifters  have  a  30-in.  run;  stopers, 
13  in. ;  and  jackhammers,  24  to  28  in. 
One  man  is  used  per  machine,  except 
for  drifters  in  large  headings,  where 
a  miner  and  a  helper  are  required.  Air 
pressure  at  the  drill  is  about  80  lb. 
per  square  inch. 

Excerpted  from  United  States 
Bureau  of  Mines  Information  Circu¬ 
lar  No.  6951,  written  by  McHenry 
Mosier.  Previous  published  circulars 
on  the  same  subject  by  the  same 
author  are  I.C.  6877,  6911,  and  6936. 

{To  he  continued) 
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